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The lighter the I.F.B. in your furnace, the less it “blots up” heat, because heat con- te 
ductivity and heat absorption vary with the weight of an insulating firebrick. And 


B&W I.F.B. have the lightest weight. 


B&W I.F.B. act as “heat mirrors’—they come to temperature on the surface 
quickly (very little heat penetrates the oni 
brick; most of it is thrown back into the 
charge where it can do useful work). 


The savings, over the life of the 
brick, that result from this “heat mirror- 
ing” can often equal the cost of the brick 
itself. The graph shows the relationship 
between weight, conductivity, and heat 
storage of B&W Insulating Firebrick. 











Your local B&W Refractories Engi- 
neer can help you reduce your furnace 
operating costs through the use of B&W 
1.F.B. A call or a post card will bring him 
. -. no obligation, of course. 
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MATERIALS x METHODS 


THE METALWORKING INDUSTRIES’ ENGINEERING MAGAZINE 


Volume 23, Number 4 





PLASTICS EXPOSITION PREVIEW ... 


PLASTICS AS ENGINEERING MATERIALS 
Joseph Sherman 


CEMENTED STEELS 
Fred P. Peters 


WELDING STAINLESS STEEL—PART II 


BRASS PRESS FORGINGS OR DIE CASTINGS—WHICH? 
Herbert Chase 


STRESS ANALYSIS METHODS 
W. M. Murray 


INDUCTION BRAZING 
Rex Baubie 


RESIN IMPREGNATED PLASTER 
John Delmonte 


MASS PRODUCTION OF PRECISION CASTINGS 


“MATERIALS & METHODS MANUAL” NO. 14 
Kenneth Rose 


EDITORIALS 
No Reconversion 
Work to Be Done 


Pennywise and Pound Foolish 
THE SHOW (PLASTICS OR METAL) MUST GO ON 


ENGINEERING FILE FACTS 


No. 112—Plastics—? Summary of ASTM Specifications ..... A SP FS . 1047 
No. 113—Heat-Tinting Cast Iron for Microscopic Examination 


SHOP NOTES 
Guide for Cutting Small Circles 
Practical Pointers on Alkali Cleaning 
Babbitting Without a Mandrel 
Early Detection of Fatigue Cracks 
Localized Heat for Soldering 
Portable Oil and Coolant Pump 
Blackening of Steel 
Hand-Bending Tool for Small Tubing 


MATERIALS & METHODS DIGEST 


Materials and Design 
ESE ELT TE 
Nonmetallic Materials 

General Product Design 


Methods and Processes 
Melting and Casting 


Fabrication and T@eatment 
Testing and Inspection 


OTHER DEPARTMENTS 


Production Frontiers 

Contents Noted 

Book Reviews 

Manufacturers’ Literature 

News 

Meetings and Expositions 
Advertisers and Their Agencies 
Blueprints 


Cover Illustration 


Engineering bronzes—the subject of this month's Materials & Methods 
Manual—have found wide application im transportation equipment, thus our 
artist shows symbolically some parts and their possible fields of application. 





NEXT ISSUE: 


Sodium Hydride Descaling Glass as an Engineering Material 
Porous Chromium Plated Piston Rings Welding Rods by Powder Metallurgy 
Equipment for Spectrographic Analysis Precision Aircraft Gear Manufacture 
Reinforced Pressure Vessels Heat-Treated Rivets 
Dielectric Drying of Foundry Cores 
IMPACT EXTRUSIONS: “Materials & Methods Manual” No. 15 




















Styron is a name that is growing in the refrigerator and 
with reason! 





other forward-looking industries 


Modern refrigerators gain a new measure of attractiveness 
—along with rugged serviceability—with parts made from 
this Dow plastic. Styron’s easy moldability, low water 
absorption and dimensional stability at low temperatures 
are qualities that give it unique value for profitable pr®- 
duction of fine refrigerators. That’s why Styron is rated 
No. 1 in making ice compartment doors, crisper fronts and 








numerous other parts for today’s leading refrigerators. 


But.its broadly useful properties and low price dictate the 
choice of Styron for a wide variety of products. Styron 
conveys clear brilliance to costume jewelry and cosmetic 
containers. Its acid resistance recommends it for batteries. 
Its high dielectric strength and low specific gravity suggest 
an ever-growing list of applications. 

In refrigerators, in numerous products—Styron is the 
name you can depend on in plastics! 


PLASTICS 


ETHOCEL « ETHOCEL SHEETING 


STYRON « SARAN ¢ SARAN FILM 
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=> Production Frontiers 








by Harold A. Knight News Editor 


First step in world progress—feed and shelter the millions. . 
worst in recorded history, comparable to Middle Ages. . . 
wheat where 21 million needed. 


. Hunger 1s 
. Twelve million tons 
Worst famine in 50 years looms for 


India.... Housing engineer returns ro Germany... . Greatest shortages there 

umber, glass and roofing. ... People lived in caves, barns, railroad cars... . 

mbed 5-story houses reconverted into 2-stories. ... May take 20 years to 
ld Germany. 

In U.S.A. only veterans’ housing has green light... .90% of veterans want 

) houses and $50 rentals. ... Plywood main bottleneck. ... 1,200,000 “vet” 
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. Does labor demand too much kid glove treat- 

ent? ... Steel strikes prion 20,000,000 wage loss. ... Record production 

a for six months predicted as folks settle down. 

Le: sail now whimsically called “precious” metal... . Other scarcities are listed. 
We now know completely German military tank situation. . . . Cartoon: 

Our metallurgists receive strange visitors. ... First authentic tin statistics. 

We editors “take down our hair”... . Let's take a glimpse at the Russians. 
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Where Is That “Wonderful World of Tomorrow” 


The high school valedictorian of 
hair slicked down with vase- 

line, orated with awkward gestures 
“Wonderful World of Tomor- 
row’. He predicted a Buck Rogers 
era with men working but 20 to 30 
per week, with all sorts of push 
utton controls to do our every day 
tasks and with our foods plentiful, 
sty and saturated with vitamins. 


corded history and the worst situation 
for at least 300 years! We browsed 
around Washington recently in a re- 
ceptive.mood for facts. The food and 
shelter situation is very much on the 
official mind. No world progress can 
be made until the people are first 
adequately fed and housed. 

Take Europe. ; Nitrates were used 
for making ammunition and the lack 


His parents—-and most parents — of annual-applications of fertilizer 
eamed with pride and agreed with has reduced yields which can be 
m 100 per cent. brought back to the pre-war level 
But look at this world only 10 only after several years of normal 


ears later! The most hunger in re farming 
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In the Netherlands, even with all 
other factors favorable, yields cannot 
rise above 65% of pre-war. About 
2% of good European land is still 
mined, hence a frightful hazard. 
Farm implements have disappeared. 
The Mediterranean area has been 
drought-stricken. The Australian 
wheat cro P is poor and that of India 
has failed, threatening the worst 
famine in 50 years. 

The mild winter in Europe, a bles- 
sing. on the face of things, was a 
curse in disguise, for it means lack 
of necessary moisture. The need for 
wheat outside the United States is 
for 21 million tons, with the maxi- 
mum that can be supplied 12 million 
tons. The United States has had good 
crop years since the drought of 1954. 
Should a drought come this spring 
and summer it would mean the 

“world’s greatest catastrophe. 

The fuel situation in Europe ts 
improving but is still bad. Consumers 
have been paying $22 a ton for in- 
ferior coal. We ship 2 million tons 
of coal monthly to Europe. The 
European miners cannot get the 
necessary hearty food to make them 
efficient. 


Housing Situation: Abroad and Here 


We get a picture of the housing 
Situation in Germany from Clifford 
S. Strike, F. H. McGraw & Co., New 
York, who has been chief of Building 
Materials, Construction and Forestry 
Office, U. S. Military Govr. for Ger- 
many. Temporary housing facilities 
have been provided for approximate- 


ly 


1000.000 homeless Germans out 
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of 16,000,000 population in the 
American zone. Greatest shortages 
are in lumber, glass and roofing. 

Homeless people were found living 
in caves, barns, railroad cars or tramp- 
ing the roads. The only available 
heat was wood-burning stoves. Drink- 
ing water was bad—the Germans 
drank it, but not the Americans. At 
length pipes were laid and the water 
treated with chlorine tablets. Over 
2,500,000 German workmen have 
been engaged in the rehabilitation 
program. 

Ir allocating space to the homeless 
Germans it was necessary to furnish 
43 sq.ft. per person of winterized 
space, increased to over twice that 
by early 1946. When the roof and 
walls of a 5-story house were par- 
tially destroyed, the house was re- 
made into a 2-story building and 
large broken windows were bricked 
up, with only a small space to be 
glassed in. After the houses and huts 
were reconstructed, it was up to the 
Germans to provide finishing mate- 
rials. 

Mr. Strike states that the outlook 
for complete rehabilitation of Ger- 
many is far from encouraging. It 
may take 20 years to rebuild indus- 
tries, adequate housing and to restore 
transportation. 

But, to return to Washington 
again. A ban has been placed on 
much construction in the United 
States. A steel plant can’t build a 
new plant building. A public utility 
may expand its service facilities, but 
mustn’t build an office building. 

A big green light has been set up 
for construction to house veterans. 
The program of the National Hous- 
ing Agency is for 1,200,000 “starts” 
of veteran’s homes this year. Ninety 
per cent of the veterans are in the 
market for their own homes under 
$6,000 (included, being a “fair” cost 
for the lot of $600) or for rentals 
under $50 per month. Maximum 
prices for the veteran are $10,000 to 
own, or $80 per month rental. 

The greatest bottleneck in home 
construction is plywood, hence a 
price increase of 20% was granted 
recently to plywood manufacturers. 
United States Steel Corp. is erecting 
eight additional plants for the manu- 
facture of pre-fabricated houses.’ Jt 
is possible that the makers of pre- 
fabricated houses will inaugurate an 
easy financing plan, the same as main- 
tained for years by the automobile 
makers. Many of these houses may 
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go in elaborately for plastic piping, 
aluminum used profusely, and radiant 
heat. 

The Government has awakened 
and taken action against non-essen- 
tial building, such as a race track in 
New Jersey and “juke joints” at 
various places. In the quaint home 
town of Chester Bowles, at Essex, 
Conn., a big dance hall and $75,000 
private house were taking all the 








Labor and Kid Gloves 


Our soctal engineering has not 
kept pace with our techniques. 
Labor and management fail to 
see the other viewpoint. A man- 
ual worker with much factory 
experience recently told the Wall 
Street Journal some “stupidities” 
of management that he had re- 
cently observed. 

One is the needlessly luxurious 
offices of managing personnel. 
Both offices and shop are places 
of work. Why should gorgeous 
offices imply so conspicuously 
that office workers are socially 
superior? Another is the lack 
of attention patd to the person- 
ality of a foreman. He may know 
well the technical side but too 
often he drives women to tears 
and men workers to grinding of 
teeth, 

Another “stupidity” is the 
manner in which company action 
is explammed to employees. At 
mid-December there was posted 
on the bulletin board: “Owing to | 


results durmg the past year, no 
Christmas bonus will be grant- 
ed.” Workers took this to mean 
a slap at thew own efficiency. 
Their resentment resulted in slow 
downs. What the management 
meant was that lack of good 
profits made a bonus unjustified. 

Or, is labor too prone to ex- 
pect to be handled with kid 
gloves? Kid gloves are scarce, 
you know. 





























building materials and skilled labor 
in the vicinity. 


Our Own Economic Situation 


Our wave of strikes has been one 
of the most destructive upon Ameri- 
can industry in history. Steel produc- 
tion is frequently regarded as an in- 
dicator of industrial activity gener- 


ally. December, 1945 steel ou; put 
of 6,058,799 tons dropped to 3,869. 
076 tons in January (the steel st-ike 
having started on Jan. 21) anc 
1,353,674 tons in February, the | .w. 
est monthly output since M. 
1933. Surely a sad showing for 
great United States! 

Such statistics makes appropri te 
a recent remark of Donald Richbx 
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“Things seem to be run today by 
young in a hurry or old men in , 
panic.” 

However, a high-up Washing:on 
official, who is allergic against being 
quoted in print, states that in the 
next six months we'll see a great 
wave of production. People are now 
on the point of settling down after 
this great wave of post-war jamboree. 

Despite severe strikes and disloca- 
tions, Washington produces figures 
to show that the national income is 
only 6% less than the war-time peak. 
It claims, too, that despite strikes pro- 
duction has been going forward. 
Consumer purchasing has not de 
clined. If some articles are not avail- 
able, purchasers are apparently buy- 
ing other things. 

Scarcities in several basic materials 
still plague the national economy; 
Lead has whimsically been called 
“the precious metal.” Potential con- 
sumption in 1946 is 1,200,000 tons, 
whereas supplies in sight for this year 
are only 860,000 tons. The C.P.A. 
has suggested that consumers try to 
omit lead in paints and high test 
gasoline. 

Shortage ot construction materials 
is felt the most keenly of all. The 
Department of Commerce says that 
among steel items sheet and strip are 
the tightest and will be in short sup- 
ply through the first half of 1946. 
December production of lumber fell 
to the lowest monthly level in ten 
years. Nails are in very short supply. 
There are no steel. windows in stock. 

And so throughout the list there 
are shortages, though in several cases 
production is improving. 


German Military Tanks 


During the war there was con- 
siderable heated controversy as to 
whether American military tanks 
were equal to those of the Germans, 
some of the controversy having been 
mentioned in this department. As 
Al Smith would have said: “Let's look 
at the record.” 

A paper on “Technical Investiga- 
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ons of German Automotive Mate- 
rial” by Lt.-Col. C. H. Corey was re- 
cently read before the Society of 
Aucomotive Engineers, the author 
having spent much time in Germany 
on tec nical missions. 

“Albert Speer, Reich minister for 
armaments and war production, stated 
chat Germany lost qualitative super- 
iority in tanks in 1942 when the 
Mark II] and IV were clearly inferior 
to the Russian KV-1 and T-34, but 
regained it from the Russians in 
1943 with the Panther and Tiger 
ranks. 

“General Patton stated on March 
19, 1945: ‘Since Aug. 1, 1944 when 
che 3rd Army became operational, 
our total tank casualties have amount- 
ed to 1136 tanks. During the same 
period we accounted for 2287 Ger- 
man tanks, which refutes any in- 
feriority of our tanks. We always 
attacked, hence better than 70% of 
our tank casualties have occurred 
from dug-in anti-tank guns, and not 
enemy tanks, but enemy tanks were 
knocked out by our tanks. Had we 
been equipped with Tiger tanks the 
road losses would have been 100% 
by the time we reached the Moselle 
River. Actually, our road losses were 
negligible.’ 

“Production of German full tracked 
armored fighting vehicles rose steadi- 
ly from 249 in 1939 to 19,087 in 
1944, with 31,800 planned for 1945. 
High production in 1944 took place 
despite severe bombings because of 
the high priority which tanks en- 
joyed. Copper, bronze and alloy steels 
were always supplied\on time. Even 
rubber did not curtail tank output. 
There was a slight deterioration in 
armor plate due to use of open-hearth 
in place of electric steel. The tank 
industry did suffer heavy bombing 
losses by the end of 1944 because of 
destruction of transportation. 

“At that time, too, there was forced 
a change-over from nickel-chromium 
to moly-chromium for gear wheels, 
more careful heat treatment compen- 
sating. The shortage of brass for 
radiators was overcome by Opel’s 
development of good steel radiators 
The shortage of sheet steel was met 
by reducing the size of headlights, 
and regulations regarding rear lights, 
stop lights and central greasing were 
modified. Drivers’ cabins were made 
of wood pasteboard and: reinforcing 

el bars. During the last three 
months there was no rubber. 

Germans fell down in regular 
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motor transport, their large variety 
of special army vehicles proving too 
heavy, too costly and of little use. 
The American transports were highly 
regarded by the Jerries. The Germans 
generally failed to provide enough 
spare parts for vehicles. When the 
Germans encountered the Russian 
T-34 tanks, they abandoned their 
current program and began building 
50-ton tanks with T-34 features, such 
as thicker armor, sloping armor all 
around, large bogey wheels, longer 


for a 1500-ton tank at Krupp, a land 
battle cruiser with 6 tracks and 75 fr. 
long, mounting an 800-mm. gun and 
two 150-mm. guns in rear quarter 
turrets. The front armor was to be 
250-mm. thick at 45 deg. The project 
was dropped when it developed that 
the weight would be 1800 tons. 
“Volumes will be written as to 
why Germany lost the war. Key 
German personnel believe that over- 
confidence was a large contributing 
factor. The German High Command 
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STRESS RELIEF By GILBERT 
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“They want to know how you control the formation of 
excessive martensite particles in the heat affected zone.” 


































barrelled guns, greater radius of ac- 
tion, and rubber-cushioned wheels. 
“Because of Hitler’s love of the 
grandiose some super-heavy tanks 
wére produced, but by mid-1944 fur- 
ther work was stopped, German tank 
specialists deciding on 50- to 80-ton 
tanks. One of them weighed 200 
tons, was to mount a 128-mm. gun 
and have front armor 8 in. thick. 
“The most spectacular was a layout 


had calculated that the war would be 
won in 1941 based on the ease with 
which they over-ran Poland, Czechos- 
lovakia and France. Production sched- 
ules were based on this assumption. 
Hitler underestimated the power of 
the British Empire and, much more, 
that of the United States. He re- 
garded America as a mass of individ- 
ual immigrants, as yet not fully 
consolidated.” 
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Truth About Tin: Statistically 


The first authentic statistics on tin 
in several years have just been issued 
from the statistical office of the In- 
ternational Tin Research and Devel- 
opment Council, The Hague. Ac- 
cording to its statement, owing to 
destructions done to several large 
smelters, the world’s smelting capa- 
city will presumably show a tempo- 
rary decline which is counterbalanced, 
however, by the fact that “an Amer- 
ican-owned smelter of great capacity 
was established in the U. S. A.” 

Interesting figures reveal the ex- 
tent of the sparing of tin and use of 
substitute metals and materials in 
the United States. Thus, consumption 
of 100,870 long tons in 1941 shrank 
steadily, save for a slight upsurge in 
1944, to 33,000 tons in 1945. 

World production in 1941 reached 
a high of 245,500 tons, as against the 
previous top of 209,100 in 1937. 


Us Editors Is People 


Trouble is with many of us editors 
it is an uneven give-and-take between 
us and our readers. We are always 
prodding into the lives and acts of 
our readers and hide behind a stern 
facade any human ‘quirks and foibles 
of ourselves. And if editors seem 
cold and impersonal to their readers, 
the printers, who set up in type edi- 
tors’ manuscripts, seem positively sub- 
zero to ye editors. 

To us a printer is an automaton, 
a breathing gadget of some kind built 
into the matrices and magazines of 
the linotype machine. A printer is 
somebody that gets the commas in 
the right place and, when something 
goes wrong, pies the type. 

Imagine our amazement, when in 
arranging this department for our 
March issue, we found our printer a 
living human thing. We had just 
received page proof on the item, 
“Foundryman-Singer,” which reads: 
“It took a Big Three meeting, for in- 
stance, to reveal that our own Harry 
S. Truman is a piano player, who 
tickled off some sweet ivory music 
in front of Stalin, et al.” 

Now on the margin the printer 
had written in blue pencil a big ques- 
tion mark and the comment: “His 
talents were revealed a few months 
before he became president. Re: pub- 
licity Lauren Bacall, she sitting on 
piano while he is playing. One-page 
photo appeared in Life, as ‘Picture 
of the Week’.” 


922 


Rather meekly and lamely we wrote 
back an answer: “Thanks for your 
comment. We remember the photo 
in Life. We meant that the Big 
Three meeting is the first time the 
whole world discovered his ivory 
talents”. 

Leaving this trivia, let us give you 
a picture of some 100 editors in the 
South American Room, Hotel Stat- 
ler, Washington. The night, one in 
mid-March. By way of introduction 
let us comment that when a cub re- 
porter in Syracuse we “covered” many 
conventions in that center-of-the-state 
city. All were the conventional con- 
ventions—dry speeches, badges on 
lapels, a little more tipping and tipsy- 
ing than usual. 

Then came an undertakers’ con- 
vention—and the lid was blown off. 

The editors convention was not 
quite midway between the conven- 
tional and the undertakers. Mention 
“We Never Mention Aunt Clara” to 
any one of those 100 present and you 
will get in response anything from a 
faint smile to a guffaw. Donald Rich- 
berg, former head of NRA and 
author of the Railway Labor Act, was 
both main speaker of the evening 
and soloist in full bass voice. Mime- 
ographed words were at each plate 
and each chorus was augmented by 
thumps of silverware upon tables. 

We present the first and last stan- 
zas and chorus. (Solo in basso pro- 
fundo nabisco and chorus in gusto, 
vulgario, pocono. ) 


She used to sing hymns in the old 
village choir, 

She used to teach Sunday School class, 

Of playing the organ she never would 
tire, 

Those dear days are over, alas! 

At church on the organ she'd practice 
and_ play, 

The preacher would help when 
around, 

His wife caught him pumping the 
organ one day, 

And that’s why Aunt Clara left town. 


CHORUS: 


We never mention Aunt Clara, 

Her picture is turned to the wall, 

‘Though she lives on the French 
Riviera 

Mother says that she’s dead‘to us all. 


Her dear Mother’s life has been pious 
and meek, 

She drives in a second-hand Ford. 

Aunt Clara received for her birthday 
last week 





A Rolls Royce, a Lincoln, a Cord 

Her Mother does all of the houg 
work alone, 

She washes and scrubs for her boar 

She reached the conclusion ¢}, ; 
tue’s its own 

And also its ONLY reward. 


Industrial Expansion in Russia 


We are concerned these days with 
the prospects for Russia to rival ys 
technically and industrially, Though 
her progress during the war is ap 
enigma, interesting pre-war figures 
are available. In 1938 Russia had 
902 scientific institutes, with a com. 
bined staff of over 80,000. In that 
year the Great Bear appropriated ove; 
1,000,000,000 rubles for scientific re. 
search as against 1,500,000 rubles ip 
1917. 

Universities have increased from 
91 to 716 during the past 25 years, 
with enrollment of 601,000. Russia 
claims many fundamental discoveries, 
including butadiene, the foundation 
upon which the synthetic rubber in- 
dustry is built. 

Since the war Russia, the bear, has 
been as busy as a beaver in building 
new enterprises and reconstructing 
and expanding older industries. Most 
marked activity is in nonferrous 
metals, ferrous metals, coal, machin- 
ery, transportation equipment, power 
facilities, petroleum, timber, food and 
consumer goods. 

About 30 large new coal mines 
were opened during the first half of 
1945, mostly in the Moscow Basin 
and in eastern regions. Work was 
begun in 1945 on construction of 14 
new plants for making coal-mining 
machinery. 

Expansion of industrial activity has 
taken place in almost every region 
of the entire Soviet Union. At least 
10 municipalities in the Ukraine have 
restored or enlarged existing plants, 
or built new ones since the war's end. 

The iron and steel combine in 
Magnitogorsk (South Urals) leads 
all other enterprises in this field in 
volume of new construction. Several 
concentrating plants, four new open- 
hearth furnaces and houses have been 
built. A new coke battery was oper- 
ated in 1945, with several remodeled. 

There have been major develop- 
ments in the Soviet in copper mining 
and smelting, aluminum production. 
lead-zinc concentration, steel rolling 
mills, blooming mills, blast furnaces, 
pipe mills, railroad and farm equip 
ment. 
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A noticeable feature of the surplus tool disposal 
problem is the reluctance of many of the country's 
largest industries to buy any substantial amount of 
these tools. This does not mean that the tools are 
worthless, but rather indicates, in the opinion of 
many leading sales engineers, that industry demands 
tools especially engineered for the performance of 
one operation or group of operations in the produc- 
tion of a specific item. Highly efficient mass produc- 
tion methods have built the superiority of American 
industry over foreign competitors, and the high stand- 
ard of living that goes with it. 

For such industry, when new products are to be 
produced for peacetime consumption, it is not feasible 
simply to buy up second-hand standard equipment 
and fit it to manufacturing. At a press conference in 
Cleveland, C. V. Briner, president of the American 
Society of Tool Engineers, said, “There can be no 
reconversion. Reconversion means going back—and 
we can't go back.” Industry must redesign and retool 
for maximum benefits from the mass production 
system. 

Speaking of the place of the tool engineer in indus- 
try’s peacetime plans, Mr. Briner said, “Health insur- 
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“No Reconversion”’ 


ance, free shoes, bonuses, and the like have all helped 
to achieve the miracles of production of Jack and 
Heintz (in Cleveland). But the real reason for their 
success is that Ralph Heintz is one of the best tool 
engineers in the world. He wouldn't attempt to make 
even an ashtray without first studying it, suggesting 
some small change in the design here or there so that 
he could fit it into a mass production scheme.” 

The place of the tool engineer, the materials engi- 
neer, the methods engineer, and the others whose job 
it is to plan mass production has already been men- 
tioned in this section (“Mass Production for Peace,” 
July 1945, page 65). Theirs must be the job of rede- 
signing American industry for the production job 
ahead. The system requires tremendous capital outlay 
—it has been estimated that $5000 is invested for 
every American workman employed—and industry 
must have sufficient encouragement from both govern- 
ment and labor to warrant making that outlay, for 
when American industry has made the outlay, the 
engineers have laid out the production lines and 
designed the tools, and labor operates them, the 
system can guarantee an abundance of goods for all 
at the lowest possible costs. 


—K.R 

















Ryerson Tubing Stocks 
Now Large and Complete! 


Quick Service Assured From 11 Ryerson Plants 


For many years we have been building up our 
personnel and facilities in order to improve 
our service on tubular products. 

Now eleven of the nation’s largest and most 
complete tubing stocks are carried at Ryerson 
Plants—mechanical tubing, boiler tubes, 
stainless and structural tubing in all generally 
used sizes and lengths. 

Ryerson tubing meets the most exacting 
requirements of analysis, size and finish. 
Quality control covers every manufacturing 
step from billet to finished tube. Mill inspec- 
tions are double-checked by two Ryerson in- 
spections, one when the tubing is received in 
our stocks, the other before shipment is made. 

Specialized equipment for handling, cut- 





ting and shipment assures quick service. Mill 
shipments also handled promptly. Whatever 
your requirement or problem, call on the tub- 
ing specialist at your nearby Ryerson Plant. 


JOSEPH T. RYERSON & SON, INC., Steel-Service 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, 
Cleveland, Cincinnati, Buffalo, Philadelphia, Pitts- 
burgh, Boston and New York. 





Principal Products: Carbon and Alloy Steel « 
Allegheny Stainless— Bars ¢ Plates © Sheets « 
Structurals ¢ Tubing ¢ Inland 4-Way Floor Plate « 
Reinforcing Bars ¢ Bolts © Rivets ¢ Metal Working 


Machinery and Tocls, etc. © Write for Stock List 
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With the introduction during the past few years 
of a number of new non-destructive testing 

the ever-present problem of developing standards for 
the interpretation of results in tests of this kind— 
radiography, ro particle inspection, fluorescent 
now supersonic and electronic 


The usefulness of these non-destructive tests as 
material inspection tools is to a great extent dependent 
upon reliable standards developed from actual experi- 
ence and experimental data. Many of the standards 
already established for non-destructive tests are still 
arbitrary. They are not derived from comprehensive 
experiments, but instead are based, in many cases, 
upon the personal opinions of the group compiling 
them. This was an expedient method of arriving at 
standards and was justifiably condoned during the 
war years, because there was insufficient time to pro- 


Work To Be Done 


ceed any other way. Now that so many new develop- 


ments in the field sobebty oa goat testing have 
appeared, it will be necessary in to at 
first select Pol Cs views ph con 
be done. 

The development of accurate standards which are 
based upon correlation between test results and actual 
service conditions is no easy matter. It requires lots 
of time; it takes the concentrated and coordinated 
efforts of many interested groups who very often have 
diverse points of view. But the job can and must be 
done, otherwise the excellent non-destructive testing 
methods developed during the past decade or so will 
lose much of their value. 

This necessary work should be attacked vigorously 
and expedited. It should head the work-to-be-done 
lists of all societies and groups concerned with ma- 
terials inspection. —H.R.C. 





Pennywise and Pound Foolish 


What brought forth a cascade of thoughts on this 
subject was the statement made the other day to us 
by an official of the Haynes Stellite Co. He was telling 
of a critical war situation following destruction by 
fire of equipment for making 100-octane gasoline. 
More isomerization pressure vessels had to be built 
in a hurry and one of the successful solutions was 
the lining of ordinary steel vessels with Hastelloy 
metal which resists the common acids and other cor- 
roding chemicals. The same vessels were used also 
for making neoprene, isobutane, various styrenes and 
related products. 

The significant point is that the initial cost with 
Hastelloy lining was $20,000 per vessel in excess of 
that of the material previously used. However from 
the standpoint of long life the higher initial cost was 
more than justified. Some of these vessels have by 
now been used constantly for two years with no sign 
of ‘serious deterioration. 

One hopes that the world will become more quality 
conscious for its own good, laying not too much 
emphasis on original cost, but rather being cognizant 
of overall costs. One of the aggravations of the aver- 
age motorist is that the muffler frequently corrodes 
and must be replaced. The automobile manufacturer 
answers that no automobile buyer ever is concerned 
with the quality of the muffler, at least at time of 
purchase. Why spend money on improving its quality 
in the highly competitive automobile field? Yet there 
are several fairly simple materials that would be a 
marked improvement over present mufflers. 


1946 
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Take the conservative railroad industry. The car- 
riers have been much too slow in adopting the lighter 
weight low-alloy steels for improving freight car 
quality, evidently fearing that greater first cost would 
not be justified. Tests have in many cases shown 
that they were mistaken. A generation ago makers of 
galv anized steel were putting just enough zinc coating 

n their sheets to get by. Travel through the country- 
side revealed, therefore, hundreds of ugly barns and 
other farm buildings where dirty rust was showing 
through the zinc. At length the American Zinc Insti- 
tute raised standards, insisted on 2-lb. coatings and 
gave its “Seal of Quality” to all makers who con- 
formed. 

The trouble has been due in large part to a con- 
ception on the part of some manufacturers that goods 
must not be made too everlasting, else there will be 
no replacement business. Even in 1946 makers of 
horseshoes were advised of much better materials 
than ordinary stainless steel, but they turned it down. 
It was “too good.” 

We maintain, however, that using anything except 
the best for the job at hand is a short-sighted policy. 
In view of consumers’ research movements, greater 
and more universal technical knowledge of the aver- 
age citizen, and greater universal striving towards 
perfection, that manufacturer who makes and that 
consumer who buys anything except that containing 
the best material, is not keeping up with the proces- 


sion. Such a person is “pennywise and pound foolish.” 
—H.A.K 
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at the laboratory ,and 


immediately starts 
another round trip. 





Plate samples are 
punched to rough 
form, then milled. 
Others are sawed, 
turned, drilled, etc., 


as required. 





Many samples un- 
dergo rigid chemical 
tests. 





Metallurgical tests 
areextremely impor - 
tant for quality con- 
trol. 





Tests Steel by the Ton 


Darting from mill building to mill 
building—many times a day, and at 
night—are Inland trucks on special 
duty, a duty of vital interest to every 
user of Inland steel. 

They are the sample trucks which 
rush samples of Inland products to 
the main laboratory where all required 
tests must be completed, reported and 
checked against specifications before 
steel is shipped. 

Samples are gathered for the lab- 
oratory at semi-finishing mills—pieces 
from billets, slabs, etc., that will be 








Operator determining physical properties on one of the many 
tensile testing machines in the Inland laboratory. 


Strip 





tested before the steel is rolled into 
final form. Also collected are samples 
of finished products. Depending upon 
requirements, every piece of steel 
delivered to the Inland laboratory 
undergoes rigid physical, chemical, 
and metallurgical tests. Many of these 
tests are special developments by 
Inland—tests that are fast and 
extremely accurate. 

Yes, Inland daily tests tons and tons 
of steel to assure every customer that 
his order will measure up to every 
requirement. 


Bars + Floor Plate + Piling + Plates + Rails + Reinforcing Bars + Sheets 
¢ Structurals «+ Tin Plate « Track Accessories 


INLAND STEEL COMPANY 


38 S. Dearborn St., Chicago 3, Illinois 
Sales Offices: Cincinnati - Detroit - indianapolis - Kansas City - Milwaukee - New York «+ St. Louis - St. Paul 





recently recovered from wrodeiees the arenas aay 
aisles of another show —the Metal Show — and 
number and frequency of “Congresses” and “Ex- 
positions.” We welcome this new show chiefly 
because it is long overdue and becouse it can 


be as great an asset and boon to the plastics 
industry and its customers as the Metal Show - 
has largely been to the metal producers and 
their customers over the past two decades. — 

We are not among those who prophesy that 
the “age of plastics” is upon us and that these 


modern moterials will in time replace metals, 
especially steel, as the basic materials of indus- 
try, construction and our daily lives. So far as we 
can see plastics will continue to be subordinate 
to metals in production tonnage and commercial 
importance for generations. But we do perceive 
that the field of engineering materials for indus- 
try, once populated entirely by metals, now 
includes several nonmetallics — and especiaily 
certain plastics— and thot the importance of 
plastics as engineering materials will henceforth 
increase as materials engineers come to know 
them better and learn to apply them, in conjunc- 
tion with metals, in their products. The Plastics 
Show thus becomes a highly desirable, indeed 
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both courage ond fecsiel ir faulting its frst 
full-scale exposition at this time, with the country 
in a state of suspended industrial animation and 
the future as uncertain as it seems to be. “The 
show must go on!” is happily more than an old 
trouper’s slogan. We hope in this and in its future 
Sppreeerew that ~ newest Show — be 


cok top, We ane: ton ad 

support and maintain it — that it will, indeed, 
evolve a program guided by two simple prin- 
ciples: (1) rigid adherence to the basic purpose 
ond scope originally planned, and (2) allowing 
a sufficiently long interval between shows (for 
example, two years instead of one) to permit 
the exhibiting of really new products and proc- 
esses throughout most of the Show each time it 
is held. 

Just as plastics have joined their big-brother 
metals in the family of engineering materials, 
so also has the Plastics Show joined the Metal 
Show as another important exposition in our 
field. We wish the newcomer well (a Preview of 
the Show storts on page 927 of this issue) and 
hope it may profit from the experience of its 
older and larger counterport. 

FRED P. PETERS. 
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Many of the prefabricated 
houses planned to ease the 
housing shortage are being 
designed to use plastic pip- 
ing, such as this one of Saran. 
(Courtesy: The Dow Chem- 
ical Co.) 






Plastics as Engineering Materials 


by JOSEPH SHERMAN, Associate, Herbert R. Simonds, Consulting Engineer 


MONG THE MANY changes that have occurred in 
recent years in the ever-changing field of plastics, 
two trends are outstanding. The first is the de- 

velopment of a number of new materials and processes 
which have widened greatly the range of properties 
and applications. The second is the graduation of 
plastics as a group into the class of engineering ma- 
terials. These two trends have gone hand in hand 
and both were given a sharp impetus by the war 
which put a new emphasis on materials possessing 
high strength characteristics, dimensional stability, 
and other engineering requisites. 

For practical purposes, “plastics” may be defined 
as chemical compounds which are plastic under cer- 
tain conditions, so that they can be shaped and then 
set in a more or less rigid form. The two principal 
divisions are: thermosetting (heat-hardening) and 
thermoplastic (heat-softening). In all, there were 
about a dozen types of plastics materials in use before 
the war. The thermosetting materials included the 
familiar phenolics (often termed the “work horse” 
of the industry) and the colorful ureas. The mela- 
mines were just coming into the picture. The thermo- 
plastic materials included: the cellulose materials— 
nitrate, acetate and acetate butyrate, the vinyls, 
polystyrene, the acrylates, and casein. 

During the last four or five years, several interest- 
ing new types of plastics have been introduced. These 
include vinylidene chloride, new types of melamines, 
allyl resins, polyethylene, nylon, and the silicones. 

The adaptation of plastics to engineering uses is 
well illustrated in the case of the new melamine 
molding materials. Before the war, only the cellu- 
lose-filled type of melamine molding powder was 
available. This was all right for tableware and but- 
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tons, but it was not suitable for mechanical parts 
where resistance to high temperatures and good elec- 
trical properties were required. To meet these needs, 
new mineral-filled types of melamine molding pow- 
der were developed. Because of their outstanding 
electric arc resistance, they found wide use during 
the war in aircraft engine parts. In addition to 
molded products, melamine resins are used to make 
laminated products, to bond plywood, to increase the 
wet strength of paper, and to treat woolen goods to 
reduce shrinkage. 

Vinylidene chloride is another new material which 
is extremely versatile. A thermoplastic, it can be 
molded or extruded in a number of forms and shapes. 
The material is characterized by outstanding re- 
sistance to chemicals. Injection-molded parts were 
used during the war to replace such strategic metals 
as nickel, aluminum, and stainless steel in applica- 
tions requiring chemical resistance. Some of these 
applications were spray-gun handles, valve seats, acid 
dippers, and various moldings for the rayon industry. 
The material has good mechanical characteristics. 





MATERIALS & METHODS 









Glass cloth laminate is used here for 
the bottle holder on packaging ma- 


chinery. Produced by Laminated 
Plastics, Inc., these units are installed 
on labeling machines made by the 


New Jersey Machine Co. 








Melamine formaldehyde insulating 
materials are widely used for air- 
craft ignition parts such as these 
(lower photo) connector blocks. 


(Courtesy. Shaw Insulator Co.) 


In extruded form, vinylidene chloride was used to 
make chemically resistant flexible tubing and pipe, 
gaskets, conveyor belts, tape and strips for die cut- 
ting, and other industrial products. It was also drawn 
into monofilaments for use in filter fabrics, special 
ropes, screening, and upholstery fabrics. 

Allyl resins can be cast into clear sheets that are 
about the nearest thing to glass yet developed (al- 
though they lack the surface hardness of glass); or 
they can be made into various laminates. The allyl 
resins played an important part in low-pressure lami- 
nating during the war, and aided in the development 
of new structural materials which will be discussed 
later. 

Polyethylene with a specific gravity of 0.92 is the 
lightest of all plastics resins and the only one that 
will float in water. Although it was first used prin- 
cipally as a coating material for high-frequency elec- 
tric wiring and cable, it can be readily molded by 
injection or by compression, or extruded in the form 
of sheets, films, fibers, or tubes. Its important prop- 
erties include flexibility and toughness over a wide 
range of temperatures, unusually good resistance to 
water and to penetration by moisture, chemical in- 
ertness, and unique electrical properties. A peculiarity 
of polyethylene is that in thin sections it is non- 
rigid, but in thick sections it ranks among the rigid 
plastics. Suggested applications of interest to the en- 
gineer include: flexible tubing or more rigid piping, 
as well as various electrical uses. 

Nylon plastic is far less familiar than the textile. 
It is characterized by extreme toughness and high 
temperature resistance. While most thermoplastics 
soften at about 160 F, nylon does not soften below 
450 F, and molded articles retain their form stability 




















































lastic laminates are being used for many new marine applications such 
: this dinghy produced by Winner Mfg. Co. (Courtesy: Bakelite Corp.) 


to 350 F. Its softening point is about equal to the 
charring point of some of the thermosetting materials. 


Nylon as a Plastic 

The first application of nylon as a plastic was in 
rayon plants for bearings which required no lubricant 
other than water. Military applications included a 
spool used for winding coils for actuating aircraft 
instruments and a switchette housing for electric 
equipment. The thin molded sections had far greater 
strength than most other materials. Nylon was also 
used in the form of tubing, and films, and for coat- 
ing electrical wires and fabrics. 

Perhaps the most revolutionary of all the new 
plastics are the silicones. Unlike other plastics which 
are built around the chemical element carbon, the 
silicones are based on silicon, which is more abundant 
in nature than carbon or any of the metals. The sili- 
cones have two outstanding properties: stability over 
a wide range of temperatures (up to 500 F), and 
unusual resistance to moisture. They have been pro- 
duced in a variety of forms including resins, var- 
nishes, greases, fluids, and rubber-like materials. They 
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had important war applications where no other mate- 
rials could have met the requirements. 

While it is too early as yet to say just what the 
ultimate importance of the silicones will be, their de- 
velopment is regarded as one of the outstanding 
scientific accomplishments of the day. They will un- 
doubtedly find many uses as coating and laminating 
materials for the electrical, chemical and textile trades. 

All of these new materials have helped to extend 
the range of applications for plastics. It is noteworthy 
that all of them were designed to meet real engineer- 
ing problems arising out of the war, rather than to 
furnish alternatives for the materials already in ex- 
istence. Many of them can do jobs which no previ- 
ously known materials had been able to perform. 

The older types of plastics have also felt the effects 
of the increasing demand for materials with greater 
strength, higher heat resistance, and other properties 
required for engineering applications. A new high- 
impact phenolic utilizing a string filler has a rated 
impact strength from 20 to 25 times that of general- 
purpose phenolics. An improved casting phenolic 
has made possible the use of plastics drill jigs and 
forming dies. New types of methyl methacrylate mold- 
ing powder and polystyrene have been developed 
that are capable of withstanding higher temperatures 
than the older materials. Cellulose acetate having in- 
creased water-resistance and dimensional stability has 
been produced. 

A significant development was the increase in the 
size of molded products. Before the war, a molding 
of 2 ft. by 3 ft. was considered quite large, but since 
then moldings of 3 ft. by 5 ft., or larger, have been 
made. And new processes have opened up the pos- 
sibility of producing much larger pieces. 

But it is not when used alone, or in the form of 
molded or fabricated articles that plastics have their 
greatest possibilities. For one thing, they are too 
expensive compared with other materials. Their 
greatest promise is in the industrial field in combina- 
tion with established materials such as metals, wood, 
and glass. 

Indicative of the increased industrial importance 
of plastics is the fact that about 80% of all plastics 
materials are now used by industry in the form of 
surface coatings, adhesives, and laminates, while only 
about 20% go into molded or consumer products. 
Before the war, a considerably higher proportion of 
plastics went into molded articles. 

A prominent engineer recently expressed | the 
opinion that we are now on the threshold of a new 
structural era. The period from 1860 to 1880 was 
characterized by great progress in civil engineering, 
that from 1880 to 1900 in mechanical engineering, 
that from 1900 to 1920 in electrical engineering, 
and that from 1920 to 1940 in chemical engineer- 
ing. The period from the end of the war to 1960 
may be marked by great progress in the construction 
of homes, household equipment, furniture and other 
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Nylon is used im these injec- 
tion molded switchette hous- 
ines which withstand heat and 
strains in thin, intricate walls. 
(Courtesy: Du Pont Co.) 


The ice cube tray, jar top, 
bottle stoppers and other 
parts illustrate some pos- 
sible uses of Du Pont poly- 
thene. (Courtesy: Du Pont 
Co.) 


structural goods. This has been called “the century 
of the common man” and there can be no doubt that 
he needs more of these things. 


New Structural Materials 


The plastics industry is creating a host of new 
structural materials. New adhesives make it possible 
for the first time to bond metals, wood, glass, ce- 
ramics, leather and rubber into composite structures. 
Perhaps the role of plastics in providing these ad- 
hesives is symbolic of the part it will play in the 
future in bringing together into composite structures 
many diverse materials so that the best properties 
of each may be fully utilized. 

New plastics adhesives are helping to transform 
wood into an engineering material. Lumber in a 
natural state has many defects, which have been re- 
sponsible for its declining use. It shrinks and swells, 
warps and cracks, and is subject to destruction by 
fire, insects and the elements in general. It lacks uni- 
form strength and is only one-twentieth as strong 
across the grain as along it. The development of im- 
proved plywood and other forms of wood utilizing 
synthetic resins has done much to help overcome 
some of the natural limitations of wood. 

One of the most important developments has been 
that of exterior plywood, made possible by the use 
of waterproof resins. While exterior plywood was 
introduced in 1934, it did not come into wide use 
until the war, and as late as 1940 only 4% of Doug- 
las fir plywood production was of the exterior type. 
Since then, it has literally gone places in the shape 
of the torpedo boats, assault craft, barracks, huts, and 
pontoon bridges. Output of exterior plywood had 
to be expanded sevenfold, and by 1945 it accounted 
for nearly 30% of fir plywood production. It un- 
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doubtedly has a big future in homes, commercial and 
farm buildings, boats, trucks, and railroad cars. 

Plywood tubing, first produced commercially in 
1942, also was made possible by the use of plastics 
adhesives, which allowed sufficient slippage in mold- 
ing to make tubing manufacture practical. This tub- 
ing was used in masts for radio and radar installa- 
tions. A 75-ft. plywood mast weighing 230 Ib. re- 
placed a metal mast weighing 1980 lb. Plywood pipe, 
because of its great strength, light weight, and re- 
sistance to chemicals, can be used to carry liquids or 
gases that would quickly corrode metal. 

Many new structural materials have been devel- 
oped by combining wood and paper with plastics. 
“Impreg” is resin-impregnated wood that has the 
advantages of greater hardness, compressive strength, 
and dimensional stability compared with ordinary 
wood. “Compreg” is resin-treated wood that is com- 
pressed prior to the hardening of the resin to give 
it greater density and strength, along with increased 
dimensional stability. “Papreg” is an improved resin- 
impregnated paper-base laminate that has practically 
twice the strength of earlier commercial types. It 
might be termed “structural paper,” since it has ade- 
quate strength for many semi-structural and some 
structural uses. Papreg found its chief war uses in 
aircraft flooring and semi-structural interior parts of 
planes such as gunner’s seats and turrets. Compreg 
was used in airplane propellers. All of these new ma- 
terials have good strength properties and are suit- 
able for a number of peacetime structural uses. 

One of the most promising materials developed 
during the war was plastics reinforced with glass 
fibers. It was used successfully in a type of aircraft 
construction that involved a balsa wood core between 
an inner and outer skin of plastics reinforced with 
cloth made of glass fibers. The material combined 
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very high strength with low weight, a highly desir- 
able combination in modern engineering materials. 
It is said that several automobile manufacturers are 
planning to use glass-fiber plastics laminates in auto- 
mobile bodies. 

A number of other fibers are under investigation 
for use in reinforcing plastics. They include ramie 
and saponified cellulose acetate (Fortisan), both of 
which have high tensile strength. 

Paralleling the development of new plastics mate- 
rials and combinations, has been that of new processes, 
which, by increasing production, improving final 
product, and reducing costs, should widen further 
the use of plastics as engineering materials. If plas- 
tics are to come into widespread general use, they 
must be turned out by mass-production methods at 
reduced cost. It is in the molding and fabricating of 
plastics that there are the greatest opportunities for 
cost reduction, since the cost of the materials is less 
than half that of the molded or fabricated article. 

Among the new processes are electronic heating 
of molded parts, low-pressure molding of laminates, 
and continuous extrusion. Electronic molding reduces 
cost not only by speeding up production and thereby 
requiring less expensive mold cavities for a given 
rate of output, but also by reducing rejections. In 
addition, it opens up the possibility of making more 
complicated and larger pieces than have been feasible 
in the past. Electronic molding is generally consid- 





A familiar use of plastics is in the manufacture 


Of agttators for u ashing machines. 
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ered the most important single development in the 
plastics industry in recent years. 


Low-Pressure Molding Increases Sizes 


The low-pressure molding of laminates supple- 
ments high-pressure molding and thus enlarges the 
field of application for laminated plastics in general. 
It is now possible to mold laminated products at low 
pressures and at reduced temperatures with a conse- 
quent saving in die cost and a great expansion in size 
potentialities. All of this means greater output at 
lower cost. 

Low-pressure molding was used during the war 
to make many diverse laminated parts such as gaso- 
line tanks, airplane wing tips, pilot seats, doors, floor- 
ing, air ducts, and small boats. It is considered 
feasible for making bathtubs, ventilating ducts, re- 
frigerator cabinets, lockers, luggage, and_many other 
items. 

The future of plastics lies largely in laminated 
materials, for it is here that large size of parts, 
strength, and lightness of weight, can be combined 
with economy of production. This was recently 
brought home strikingly to the writer when he saw 
a good-sized “plastics” outboard-motor boat offered 
at $245, a price comparable with that of other ma- 
terials. 

Plastics laminates will be used in many applica- 
tions instead of wood, metals, and other structural 
materials. However, it should be borne in mind that 
the volume of plastics produced is still very small 
compared with that of steel and lumber, so that com- 
petition should not be serious for those industries. 

Plastics and metals are essentially complementary 
materials rather than competitors. In spite of all the 
new high-strength materials that have been developed, 
the metals are still in a class by themselves for all- 
around strength characteristics. They have better 
dimensional stability than plastics. But plastics gen- 
erally have the advantages of lightness of weight, 
chemical stability, and color and appearance. 

Because of the great dissimilarity between the two 
classes of materials, the number of applications per- 
mitting a choice will be quite limited and the zone 
of competition a narrow one. But where a choice 
must be made, not one property, but a great many 
different factors will have to be taken into considera- 
tion. The final decision will involve some compro- 
mise not only as regards properties of the materials, 
but also as regards relative costs of materials and 
fabrication. 

The new materials give the designer and fabricator 
a much wider choice than ever before. He now has 
a greater range of structural materials from which to 
choose those which will best meet the requirements 
of a particular job. It is important that he be open- 
minded in his selection and consider the possibilities 
of plastics wherever they are definitely indicated. 
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Cemented Steels— 
A New High-Strength 





Fig. 1—Three variations on the same theme possible 
with cemented steels—at left, a single-unit Sinteel 
"G” spur gear; center, an offset gear made by assem- 
bling two green pressed gears and infiltrating-and- 
brazing them together; right, an exceptionally long 
spur gear made by infiltrating-and-brazing together 
three green pressed gears with the teeth in alignment. 


Powder Metallurgy Product 


by FRED Pp PETERS, Editor-in Chief, MATERIALS & METHODS 


OWDER METALLURGY ALREADY boasts many prod- 

ucts with duplex structures such as electrical con- 

tacts and cemented carbides. A new one has now 
been added which combines two of our most impor- 
tant basic metals—iron and copper—in a new way 
and gives a material with interesting and specially 
useful properties and production possibilities. 


This new material, called Sinteel “G”, initiated by 
P. Schwarzkopf and developed by C. G. Goetzel, R. 
Pettibone and other engineers of American Electro 
Metal Corp., Yonkers, New York, is essentially steel 
cemented with copper alloy. It is produced by infil- 
trating a porous steel skeleton (pressed from metal 
powders) with molten copper alloy. Low pressing 
pressures are used; the infiltration is accomplished 
by penetrating the steel skeleton with the liquid cop- 
per alloy and no subsequent coining operation is re- 
quired. The final product is virtually pore-free and 
in the as-infiltrated state has tensile strengths of 50,- 
000 to 100,000 ps.i. It may be quenched-and- 
tempered or case-carburized, and it also has the 
precipitation-hardening properties of iron-copper 
combinations. By using these heat treatments, alone 
or together, tensile strengths up to 170,000 p.s.1. can 
be obtained, according to tests made by American 
Electro Metal Corp. 

One of the most interesting characteristics of these 
cemented steels is, their amenability to brazing, with- 
out an externally applied brazing alloy, since they 
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carry their own “brazing alloy” as part of their essen- 
tial structure at all times. Through the use of this 
feature, parts have been economically produced as 
composite assemblies that are larger or longer or 
more intricately shaped than could be produced by 
conventional powder metallurgy methods. 

Also, because of its virtually pore-free structure, 
the new material has been found to be readily ma- 
chinable. On the other hand, it can also be decopper- 
ized on the surface to provide a porous surface if 
oil-retaining characteristics are desired. 

The cemented steels, however, are not quite so 
simple as the foregoing brief introductory description 
might imply. Specialized techniques must be used in 
their production. There are maximum and minimum 
size limitations for unit pressings. There are also 
certain fields of application or types of part for which 
the cemented steels are not recommended, at the 
same time that there are other uses and products for 
which they would appear to be ideal. 


Production Technique and its Development 


As is well-known, neither the idea of infiltrating 
a molten metal into a porous sponge of a higher- 
melting material nor the use of iron and copper 
together, is new. 

The cemented carbides are classic examples of 
a high-melting constituent, cemented by a lower-melt- 
ing bonding agent. With respect to infiltration the 
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record shows that Gebauer in 1916 impregnated 
iron skeletons with copper, tungsten with silver, etc. 
and that Baumhauer in 1922 infiltrated tungsten car- 
bide sponges with lower melting ceimenting metals. 
But to achieve satisfactory infiltration Baumhauer had 
to use such coarse carbide powder that the final prod- 
uct was unsuitable for cutting tools (although it 
might have been good for wear-resistant parts); since 
his objective was specifically cutting tools he gave 
the technique no further promotion. However, in- 
filtration has been used in this country in the last 
few years in the production of certain types of alloys 
for electrical purposes. 

During the war the Navy Department sought 
to utilize the cemented-steel idea with a process that 
involved preparing copper-coated steel powder (each 
individual steel particle coated with copper), pressing 
to shape and sinter-brazing the compact at copper- 
brazing temperatures to yield a strong, dense mate- 
rial. So far as we know this development was never 
completed, probably because of difficulty in producing 
a suitable coated powder. 

What is new in the development of Sinsteel “G” 
is the successful application of the infiltration tech- 
nique to the production of dense parts made of steel 
or iron cemented with copper alloy. In the process 
as now carried out, the iron powder or mixture of 
iron and graphite powders is pressed to final dimen- 
sions at pressures between 20 and 45 tons per sq. 
in. If the compact contains carbon (ie. if it is to 
be a steel skeleton rather than iron) it is separately 
presintered at the temperature later to be used for 
infiltration; this not only eliminates the carbon oxide 
gases in advance of the critical infiltrating step, but 
also makes control of dimensions much easier. The 
compacts are then impregnated by contacting their 
lower surfaces with molten copper alloy held in spe- 
cial refractory containers while the latter move down- 
ward at controlled speed through a vertical continuous 
furnace designed especially for this work; the molten 
copper alloy works upward by capillary action 
through the interconnecting pore-network of the com- 
pact. The impregnated products are then allowed to 
cool slowly to room temperature and are finally given 
whatever heat treatment they are to receive. 

Among the critical problems that had to be solved 
was that introduced by the affinity of pure copper 
for pure iron—more specifically the solubility, how- 
ever limited, of copper in iron and of iron in copper. 
This slight alloying effect, while it goes hand-in-hand 
with the capacity of the liquid copper to “wet” the 
internal surface of the porous network of the iron or 
steel structure and therefore to infiltrate rapidly, also 
causes the formation of an “icicle” effect (through 
the loss of copper into the iron lattice) which makes 
control of dimensions very difficult. Equally dis- 
tressing is the elevation of the freezing point of the 
molten copper caused by the increase in its iron 
content; this effect can be disastrous for it causes 
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premature freezing of the copper and sealing-off of 
considerable parts of the porous network before im- 
pregnation is complete. 

The ideal infiltrant, therefore, would be one that 
would wet but not alloy with the iron or steel skel- 
eton. This being impractical, a compromise was 
achieved by using instead of pure copper a cop- 
per-base alloy (copper, plus tin, silicon, chromium, 
phosphorus or others). These additions sufficiently 
inhibit the solubility of iron in the copper to permit 
complete impregnation of the compacts without 
premature freezing of the cementing agent. 

The iron or steel base also presented many prob- 
lems. Coarse, globular iron particles must be used, 
otherwise the capillary network of pores will not 
“draw” properly or will not be completely interlock- 
ing. Electrolytic iron powder answers this require- 
ment but gassed excessively for good infiltration and 
results were difficult to reproduce. Excellent results 
were later obtained with a commercially produced 
reduced iron powder, specially prepared to simulate 
the structure of the electrolytic iron that had been 
found satisfactory in this respect. Today, with current 
refinements in the process, any grade of reduced iron 
powder can be used if it is not too “fluffy.” 

The time period for infiltration is also a critical 
factor. If the skeleton is too long in contact with the 
molten copper an undesirable gassed surface layer 
forms on top of the part, whereas too short a period 
obviously leaves a portion of the piece uninfiltrated. 
The gassed surface results because prolonged heat- 
ing at a temperature where the infiltrant remains 
liquid, causes excessive absorption of the furnace gases 
with consequent porosity in the solidifying infiltrant 
phase. The time periods will vary with changes in 
the composition of the iron or steel skeleton or of the 
copper alloy cementing agent (due to changes in 
their wettability) and in sizes of the compact. 

With the infiltration properly timed the part will 
be just completely impregnated when it leaves the 
“mold” or container and on cooling will exhibit a 
thin “slag” on the top surface which can be easily 
and cleanly lifted off by hand to leave a copper- 
colored surface. The bottom or intake surface of the 
product is sometimes of poorer quality than the 
“exit” face, and with some parts may require a minor 
refinishing operation. The molds, too, were a prob- 
lem at first because the molten copper rapidly attacked 
them. A special type of ceramic was finally developed, 
for both the impregnating molds and the crucibles 
for melting large batches of the copper alloy. The 
company now presses its own molds out of this 
ceramic and such molds give long service. 


Characteristics of the Material 


In Fig. 2 and in the accompanying Table are given 
the physical properties of these cemented steel§ as 
found in American Electro Metal Co. tests, and espe- 
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reheated to 1475 F, slow-cooled to room 
temp.; reheated 2 hrs. at 920-1290 F 
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Fig. 3—Microstructures of steel cemented with cop- 
per alloy (85% steel, 15% copper alloy) by the Sinteel 


cially as related to the materials and processing meth- 
ods employed. In general the cemented iron products 
(that is, those not containing any carbon) exhibited 
tensile strength values in the neighborhood of 100,- 
000 psi. and elongations around 6% after precip- 
itation treatment. Several ranges of properties of the 
cemented steels, depending on the heat treatments 
given them are also reported, both in Fig. 2 and in 
the Table. The highest tensile values of steel-copper 
alloy structures are in the neighborhood of 175,000 
psi., with 3 or 4% elongation, after a combination 
of steel-hardening and precipitation-hardening treat- 
ments. 

A significant feature of these materials is that 
they are close to absolute density, and this high- 
density and accompanying high strength are obtained 
not by using high molding pressures but by infil- 
trating a low-pressure-molded compact. The virtual 
absence of porosity is evident in the accompanying 
photomicrographs. Actually the densities of prod- 
ucts made by this method have never been lower 
than 7.8 grams/cc. with up to 35% copper alloy as 
infiltrant (which is another way of saying that the 
density has always been at least 96% of the ab- 
solute or “theoretical” density). 

Their inherent brazeability and their better machin- 
ability as compared with porous products have been 
mentioned earlier. The cemented steels are also amen- 
able to electroplating; their corrosion resistance seems 
comparable with that of ordinary steel, although long- 
time tests have yet to be carried out. Heat-treaters 
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"G” process: (a) as-infiutrated, X200; (b) as-infil- 
trated, X1000, oil immersion; (c) heat-treated, X200, 


will also appreciate the fact that the copper coating 
on these cemented steel parts is an automatic “stop- 
off” against decarburization, so that their heat treat- 
ment is that much simpler. 

With raw materials and infiltration practice under 
the necessary close control, dimensional tolerances 
can be held to +0.002 or even +0.001 per linear 
inch, and this without a coining or sizing operation 
after infiltration and heat treatment. For closer tol- 
erances than these the conventional pressing and 
sintering of ordinary powder metallurgy materials, 
followed by coining and sizing would appear to the 
author to be better production practice. The surface 
appearances obtained in the Sinteel “G” process ap- 
proximate those found on die castings or precision 
castings. 

The optimum size range for products made of 
Sinteel “G” is from 3 oz. to 20 lb. In the larger sizes 
the material is economically more attractive than in 
the small sizes, because (1) press or die costs would 
be excessively high if a dense strong part were to 
be made by conventional high-pressure powder met- 
allurgy methods, whereas cemented steel parts do not 
require high pressures and large presses for their 
production and (2) with Sinteel “G” the infiltration 
operation and its manipulation become increasingly 
more expensive on a per-piece basis as the size of the 
piece decreases; this stems from the constant cost of 
infiltration, which makes the relation of infiltration 
cost to total piece cost less favorable as the size of 
the piece decreases. 


Fig. 4—Microstructure of iron ce 
m= mented with copper alloy (85% 
= ‘ron, 15% copper alloy) by the Sin- 
teel “G” process as-infiltrated (a) 
at 200 magnifications, (b) at 1000 
magnifications, oil immersion. Both 
etched with picral. Note the small 
number of pores and the generally 
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Fields of Use 


Based on these characteristics, advantages and 
limitations and on certain already established appli- 
cations, the general field of use for the cemented 
steels made by this process is for large, strong iron- 
base parts that are difficult or impossible to make by 
normal methods because of their requisite strength, 
size or complexity. Specifically, this field includes: 

(1) Machine parts where the quantities required 
are sufficient to justify the use of powder metallurgy 
rather than casting and/or machining as a production 
method (although they need not always be “mass- 
production” in volume) and especially where the 
mechanical properties of the product are important. 
In addition to the high-production-volume jobs for 
which powder metallurgy traditionally has bid, this 
would include those relatively low-production-volume, 
high-strength-of-product situations for which powder 
metallurgy fabrication has previously been considered 
competitively unsuitable. 

(2) Parts that are too large or too complex to be 
made by usual powder metallurgy methods (e.g. 
those with obstructions in two dimensions or those 
made up of two different, non-axial shapes such as 
the offset gear), but which can readily be manufac- 
tured using the self-brazing characteristics of Sinteel 
“G”. The offset gear (center, Fig. 1) is an excellent 
example of a self-brazed cemented steel part that 
would be difficult to make by normal powder metal 
fabrication for no other reason than its high length- 
width ratio, but which is actually impossible to make 
by normal powder practice because the offsetting of 
the gear teeth would prevent removal of the part 
from the dies. 

In applying the process to these very large or ex- 
ceptionally complex parts surprisingly simple devices 
can be employed to provide mechanical interlocking 
where the latter is helpful. Fig. 5 is a diagramOe 
another complicated part, and illustrates the tech- 
nique of designing symmetrically matching sections 
that are simple to form, will fit together and be 
amenable to composite construction, yet which can be 
produced as identical metal powder pressings in the 
same die. The interlock devices are “naturals” for 
the powder metallurgy method, while the brazeability 
is inherent in the material. Other applications of this 
type are diagrammatically illustrated. 

Thus we have a new powder metallurgy product 
that provides industry with a new type of material 
of fargoing possibilities. Full realization of these will 
depend on a number of factors (for example costs, 
parallel developments in other fabricating methods, 
etc.) which can be completely and accurately ana- 
lyzed only after the passage of much time and the 
performance of many tests. Such tests are now un- 
derway, and continued investigation of the material, 
especially on the part of its users, will broaden its 
field and indicate the limitations on its utility. 
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Welding Stainless Steel... part 1 


by C. €. HERMANN 


bend can be made to advantage. The layout 

man will discover that many designers forget all 
about bending operations when making the design 
and if he is on his toes he will call attention to such 
oversight rather than proceed with the layout involv- 
ing a long straight weld where a bend would perform 
the service to better advantage. Due regard, however, 
must be had for the stock waste. For example, an 
accompanying drawing shows a stainless steel bucket 
elevator which is a simple rectangular shape but hav- 
ing a frustum of a pyramid top section as shown at 
A. There are two methods shown at B and C, which 
the layout man could follow. That at B would involve 
cutting four sides and welding them together at the 
corners to produce the part, while that shown at C 
would involve a bend for two of the corners and 
welds for the other two. From the two layouts, it will 
be observed, that in example B the waste consists of 
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Here are two ways of making the same part. 
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a triangular piece at each end of the sheet while that 
shown in C invoives waste at both ends of irregular 
shaped pieces, and without making any further cal- 
culations, the waste in method C far exceeds that 
of method B, It is then a matter to weigh the cost 
of waste of C in excess of the waste of B against the 
cost of two straight welds involved in B. 


Design Dictates Fabrication Procedure 


Analysis of the design must be made to determine 
the fabrication procedure. Certain sub-assemblies can 
usually be made to advantage and finally the entire 
structure assembled from the sub-assemblies. This 
method permits more than one welder working on 
the job at one time, in fact as many welders can be 
used as there are sub-assemblies; or it may result in 
economies being obtained through line assembly in- 
stead of ordinary job shop methods where a number 
of duplicate units are to be made. During the assem- 
bly whether sub-assembly methods are used or not, 
considerable time will be saved if the various pieces 
are clearly marked by the cutting department. The 
designer has shown numbers for each piece and if 
he has not done so then the layout man should 
assign numbers placing such numbers on the assem- 
bly drawing as well as on his cutting patterns and 
instructions. If sub-assemblies are involved all of 
the pieces of a given sub-assembly should be brought 
together and delivered to the fitter or welder as the 
case may be in packages as it were. Anything which 
will reduce confusion will pay dividends. 

Certain assembly procedures must be worked out. 


MATERIALS & METHODS 
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Spot welding 1s being used increasingly in joining stainless steel parts. 


Depending on the type of structure and the accuracy 
involved, pieces cannot be manually held together 
and tack welded with any hope of producing a ser- 
viceable and accurate result. In many types of struc- 
ture, it is mecessary to actually produce holding fix- 
tures to hold the different pieces together and in 
correct relation while welding. The cost of producing 
such holding fixtures, if they are something special 
and not ordinarily used, should be charged to the job. 
This results in additional costs and cannot be con- 
sidered as ordinary overhead. The manufacturing ac- 
counts would not stand inflation to the extent of 
absorbing such unusual expense without adjustment 
of the overhead percentage. 

Preparation costs should include the setting up of 
the structure by use of holding fixtures, special or 
otherwise, and not infrequently the taking down of 
same to make adjustments in clearances etc. Here 
we learn the importance of accuracy in layout and 
setting. For example if a joint is, say 1/16 in. wider 
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than required the welding cost of that joint is going 
to be nearly 50% higher due to the extra welding 
rod used and the labor expended. 

Emphasis should be given to the importance of 
holding jigs and fixtures as production cost reducing 
devices. The lowest cost weld is the down-hand 
weld, and a fixture which will position the structure 
for down-hand welding usually pays for itself in short 
order. For example, a plain right angle corner weld 
will cost 40 to 50% less when turned so that the 
welder can look directly down into the V instead of 
making a side weld out of the job by laying on the 
back of one of the plates. For repetitive production 
welding, jigs and fixtures have been produced which 
reduced the welding time in many instances by as 
much as 80%. Usually the use of jigs and fixtures 
for position welding involves sub-assembly welding. 
It was due to the adoption of this practice that such 
splendid showing was made in the construction of 
many war items and especially in ship construction. 
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Not infrequently a simple holding jig or fixture can 
be made which will pay for itself many times over in 
the production of a single unit and this should be 
carefully weighed by the designer and fabricator. 

During the war years welders with experience on 
stainless steel were scarce and the shops found them- 
selves faced with the problem of educating their men. 

The type of welding equipment has much to do 
with the amount of work turned out. Some of the 
old equipment is inefficient, out of date, and out of 
service, too much of the time to make its use profit- 
able. It was necessary, however, to bring into service 
every kind of machine which could produce a weld 
regardless of age and condition. The maintenance 
department fixed them up somehow and the shop 
made use of them mostly as school room equipment. 
Many shops claimed that there was a distinct advan- 
tage in using the older machines in their training 
courses in that the students then would be trained 
to do passable work on the old machine, and the 
officials knew that they would do much better on the 
better type of equipment. Regardless of that, it was 
a good use of the old equipment since a new number 
of welders were thus produced without taking new 
and usable machines out of regular service. 

The best type of welder, in the author's opinion, 
is the motor generator set type, that is, a machine 
equipped with a d.c. generator to produce the neces- 
sary welding current and this generator driven by an 
a.c. motor taking its current from the plant service 
lines. In this manner a steady flow of current is 
assured without having to contend with the fluctua- 
tions in voltage in the shop power feeders. The size 
machine to purchase is determined entirely by the 
class of work to be done by the shop. The 200-amp. 
machine is a useful size machine and no welding 
shop can be complete without one or more of this 
size. The 300-amp. machine will handle most heavy 
jobs coming to the job shop. 

In mild steel welding, considerable speed may be 
obtained by merely increasing the size of the elec- 
trode. This is not always possible when working 
with stainless steel. Experience tells us that the size 
of the electrode for a given thickness of sheet is quite 
well fixed—also that the type of electrode to avoid 
brittleness of the resulting weld is limited. Do not 
expect the shop to save time by going to heavier 
current values or larger size rod when welding stain- 
less. Too much heat will merely result in more grind- 
ing and polishing to eliminate spatter and discolora- 
tion. 


Small Beads Most Efficient 


The most efficient weld is obtained by laying a 
small bead down and then laying another and another 
over this until the weld is complete. No weaving 
should be used and the slag should be removed com- 
pletely from each before another is applied. 
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Cleaning of parts after welding may or it may not 
be classed as a production job involving direct labor 
depending on the practice of the shop in question. 
Correctly it is just as essential to the work quality as 
a coat of paint and therefore it is direct labor, how- 
ever, a short cut to quality cleaning of broad surfaces 
without grinding is via abrasive blasting equipment. 
The actual time required for cleaning by this method 
is less than 25% of that required by pickling and 
polishing although some exacting work is polished 
following sand blasting. 

The war brought about a considerable number of 
jobs to be made of stainless steel to be spot welded. 
Spot welding was, of course, developed in the mild 
steel range of industries for production welding. Such 
items as did not require gas or liquid tightness were 
spot welded. For example, such items as gas and 
electric ranges, all kinds of household furniture, desks, 
filing cabinets, etc., are fabricated by spot welding 
methods. Spot welding involves melting and fusing 
the base metal by bringing the electrodes together 
with the work between them. Sufficient pressure is 
exerted on the points to press the work sheets to- 
gether firmly while passage of the current through 
the work produces the necessary heat. Due to the 
lower thermal conductivity of stainless steel less heat 
is conducted away from the contact point and there- 
fore, actually less energy is used to produce a sound 
weld than when working with mild steel. The metal 
surrounding the spot weld will be discolored slightly 
and as with arc welding this fault is removed by 
pickling and polishing when necessary. 

Mechanical strength of the spot weld is calculated 
on the basis of the area of contact metal actually 
fused. Obviously the joint is not designed for heavy 
loading, stainless steel being selected to resist corro- 
sion rather than to sustain heavy loads. To form the 
box-like devices shown bending of the sheets is 
resorted to in order to produce a flange looking 
outward from the body to permit spot welding pro- 
cedure. 

A combination of ribbing strips of stainless steel 
and spot welding them to sheets as stiffners may also 
be used for reinforcing vessels designed to hold 
liquids and gases. This system of reinforcing may be 
preferable to that of composite material reinforcing 
and will prove more economical of material than 
specifying heavy sheets for the job. For example, 
tanks can be made of rolled sheets in the usual 
manner but before assembly the rolled and formed 
rib strips can be spot welded around the sections 
supplying the cylindrical reinforcing needed. Also 
vertical reinforcing ribs can be added in the same 
manner. Thus very thin material can be used to pro- 
vide resistance against corrosion and the mechanical 
strength to withstand the loading is procured by 
reinforcing. Considerable reduction in weight of 
finished product is obtained and a lower manufac- 
turing cost results. 


MATERIALS & METHODS 

















Brass forgings typical of 
those produced by Titan 
Metal Mfg. Co. in medium 
sizes. Flash has been re- 
moved from all the parts 
and the web in holes has 
been sheared out. The larg- 
est part has been machined. 
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Brass Press Forgings or Die Castings—Wh 


hy HERBERT CHASE 


ITAN METAL MANUFACTURING Company is one 

of the world’s largest producers of brass forgings 

as well as of brass die castings; thus its engineers 
and metallurgists qualify as experienced judges as to 
the relative merits and limitations of the two classes 
of products. Observations as here recorded are based 
largely on their experience and relate, of course, to 
the types of product there manufactured. 

In this company’s plants, all forgings are produced 
in presses of which several types are used. The die 
castings are made chiefly in Polak machines from 
semi-molten metal but some are now produced from 
molten (liquid) brass on a Lester machine. Com- 
ments given, although based on the experience men- 
tioned, apply in general to brass forging and die 





APRIL, 1946 


casting practice. No split forging dies are used and 
this precludes making odd shapes of forgings that 
could be pressed if such dies were applied. 

In choosing between die cast and forged brass or 
bronze parts, it is well to remember that die castings, 
in common with all other castings, are subject to 
some porosity and have a crystalline structure more 
or less typical of other cast parts, although chilling 
is more rapid than in castings made in nonmetallic 
molds. Forgings, on the other hand, have the dense 
structure of wrought parts, the metal having been ex- 
truded before again being hot-worked into forgings. 
Thus the metal is denser, stronger and more ductile 
than in castings, hence a lower factor of safety can 
be used. 

As against this, the casting requires much less 
processing, for the metal is converted directly from 
molten to final solid state in one operation, namely 
casting. 

In forging, the metal is first cast into billets 
which are cut when cold, reheated, extruded into bars 
or shapes, cooled, cut into forging blanks, reheated 
to forging temperature and finally forged. This makes 
the forging basically more expensive but many other 
factors enter into individual cases so that the net cost 
usually favors the forging. 

Quality also has to be considered as do, too certain 
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Typical brass die castings as they appear before flash 
removal. Some have cored holes, the parts at lower 
left requiring rather long cores. The ice cream spoon 
at lower right is in nickel silver and the two parts 
above it are in Tombasil. Remaining parts are in 





Forgings of small size in yellow brass are readily 
made in shapes such as these. Some have bosses 
formed by metal that is forced into die recesses 


yellow brass. 


manufacturing exigencies and limitations, so that, for 
parts that can be made either by die casting or forg- 
ing, the latter may have to be chosen even though 
sometimes less economical. Some parts that are forged 
cannot be die cast in acceptable form but it is also 
true that some die castings cannot be produced by 
forging. For reasons such as these, each case has to 
be considered on its merits, the choice depending 
upon which offers the better over-all results after both 
cost and quality are given due. attention. 

Total cost naturally requires study of such consid- 
erations as tooling (including die construction and 
maintenance) machining and, in certain cases, even 
the expense of a satisfactory applied finish. In con- 
sequence, the choice seldom is a simple “open and 
shut proposition” it demands a careful weighing of 
many factors, most of which are mentioned under 
subsequent headings. 


Size and Weight 


Maximum size and weight are determined largely 
by the capacity of equipment available. In die cast- 
ing, the size must be within that of a die that will 
fit one of the machines available. Castings having a 
maximum projected area of 70 sq. in. can be handled 
and the maximum dimension should not exceed 24 
in. The theoretical maximum weight limit is 11 lb. 
but the practical limit (not thus far exceeded) is 9 
Ib. There is no known minimum limit on size or 
weight for either die casting or forging, both having 
been produced down to a fraction of an ounce and 
in fractional inch dimensions. 

For forgings, a maximum weight of 100 Ib. can 
be attained on the largest (2500-ton) press now 
installed but the maximum weight thus far called 
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for has been 30 lb. Forging dies up to 30 x 30 in. 
can be accomplished. 


Density and Grain Structure 


Where maximum density is required, the close- 
grained structure of the forging is clearly indicated. 
Die castings not only have a more open grain but are 
subject to some porosity, largely because at least a 
small amount of air invariable is trapped in the die 
however well gated and vented it may be. It is pos- 
sible to minimize porosity by close control and usually 
to confine it to areas where it is of little or no sig- 
nificance but still not equal the forging. Consequently, 
the latter is usually recommended for parts subject 
to high gas or liquid pressure, unless the part is one 
that cannot be forged. In the latter event, the die 
casting can be checked for possible leakage under 
high pressure, preferably after machining, and leakers 
scrapped, although this naturally increases costs. 

Good forging practice makes it possible to control 
flow lines in the forged part and to produce a flow 
line pattern that is favorable to maximum strength 
and to minimum chance of fatigue failure in the part. 
Corresponding results are not attained in casting. 


Physical Properties 


Since most physical properties are measured on 
specimens that are die cast or forged separately 
from most parts produced by these means, the precise 
values attained have a somewhat unpredictable rela- 
tion to those applying in the parts themselves. There 
is little doubt, however, that forged parts are superior 
in tensile and yield strength as well as in ductility 
and reduction in area to parts die cast in equivalent 


MATERIALS & METHODS 


























a 
Ate z= mA 


Compass frame, typewriter levers and other die cast 
parts here shown are im yellow brass. The piston at 
upper right has a forged brass flange (shown sepa- 
rately at lower right) which is used as an insert im 
making the die cast shank one end of which shrinks 
around the grooved boss of the forging. 


alloys. Die cast parts, however, are likely to have 
greater hardness and superior bearing properties. But 
such differences as exist are usually not great enough 
to justify a choice when taken alone. It is probable, 
on the other hand, that, where stresses are high, the 
forging may be the better choice. As the chances of 
flaws are less in the forging, the use of a somewhat 
lower factor or safety is indicated when it is chosen. 


Complexity in Design 


Where a part must be of a rather complex shape, 
the chances favor its production by die casting rather 
than forging. In any event, many parts too complex 
to forge in a given shape can be die cast successfully. 
This is true chiefly because considerable coring that 
can be done in die casting cannot be done in forging 
and because casting dies can be equipped with slides 
not feasible in forging. In forging, if holes are pro- 
duced they must be made by punches of substantial 
proportions and having axes parallel to die motion. 
But in die casting, side holes or those at odd angles 
can be made by cores. These can be more slender 
and longer than forging punches. Clearly then, die 
casting has an advantage in that parts can be more 
complex in shape. 


Production Rates and Labor Costs 


In respect to production rates, the forging some- 
times has an advantage. But if the part is small and is 
required in such volume that casting dies with multi- 
ple cavities become feasible, the die casting rate may 
be higher. For die casting in brass, the usual rate is 
from 100 to 200 cycles an hour. 

Only in unusual cases does the forging rate fall 
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Brass forgings, some of which have recesses formed 
by a solid punch in the center of a second punch 
with a tubular end that is concentric with the solid 
punch and forms an annular recess around the central 
boss. Other parts shown include valve handles with 


serrations formed in the hole. 


to 100 per hour, and, especially for small forgings, 
it can exceed 1200 an hour. An average rate of 200 
to 400 forging cycles an hour is attainable, but in- 
cluding furnace tenders and a separate man handling 
ejected forgings, 112 to 3 men per press are com- 
monly needed. On an average, however, the forging 
rate alone probably is higher but, when the supple- 
mentary and preliminary operations (including pro- 
duction and cutting of extruded bars) are consid- 
ered, total labor per forging probably exceeds that 
per die casting. 

Occasionally, multiple-cavity forging dies can be 
used but they cannot have so many cavities (12 or 
more) as are feasible in die casting small parts needed 
in large volume. Including such cases and consider- 
ing the greater number of operations in forging, the 
die casting appears to have an edge on over-all pro- 
duction rates, although the output per forging press 
probably exceeds that per die casting machine. 


Section Thickness 


Sections producible in brass die castings can be 
much thinner than in forgings provided, of course, 
that adequate strength is attained. In general, sections 
as thin as 0.070-in. can be die cast, if not over too 
large an area, while, with forgings, 3/32-in. walls are 
about the minimum generally feasible and then 
usually not over a very large area. 

Although thick sections (-in. or more) can be 
die cast, such sections are not favorable, as they tend 
to raise die temperatures and increase die deteriora- 
tion, besides lowering casting rates. Reasonably thick 
sections are considered favorable in forging, as they 
commonly involve less metal flow and the tempera- 
tures in the die are well below those in casting. It 
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can thus be said, in general, that parts having chiefly 
thick sections should be forged (unless not of a favor- 
able forging shape) and that parts having mostly thin 
sections should be die cast, if within the capacity of 
the casting machines available. 


Holes and Recesses 


As indicated, it is feasible in die casting to core 
smaller and deeper holes than can be formed by 
punches in forging and also to form side or angu- 
lar holes and recesses so disposed that they are not 
feasible in forging. These facts, plus the feasibility 
of slides in the die, make it possible to produce by 
die casting many hollow and deeply recessed parts 
that cannot be forged with corresponding holes and 
recesses. 

In die casting, molten metal is forced or gated 
around cores and fuses to form solid sections in a 
way not feasible at forging temperatures. The forg- 
ing punch must not only have its axis parallel to die 
motion but must displace solid metal that has to be 
forced around the punch. Walls formed around 
punches in this manner seldom can be less than Y-in. 
thick and punches less than 4-in. dia. or more than 
double their diameter in length are usually too fragile 
to be feasible in forging. Hollow punches can be 
used if sufficiently sturdy and the hole they produce 
is not too deep. 

Although cores in casting dies must also be sturdy, 
they can be smaller and longer than forging punches. 
As they often run at red heat, however, deterioration 
is rapid and provision for comparatively frequent 
replacement is necessary, especially where close limits 
are specified. 


Working Temperatures 


Since, in die casting, the metal must be partly or 
completely molten as it enters the die, it must be at 
a higher temperature than for forging, since forging 
slugs are always solid, though in a plastic condition. 
In consequence, the casting die, even. though water- 
cooled, attains a surface temperature well above that 
of the forging die. 

This makes for rapid deterioration of casting dies, 
even though they are made of refractory steel. Oxides 
collect on die surfaces and must be removed quite 
often, and gradual heat checking occurs. Cracks 
formed by checking result in rough castings and in- 
crease in depth too rapidly to be removed by re-dress- 
ing the die or core surfaces, especially where close 
dimensional limits must be attained. 

Forging dies also deteriorate but heat checking, if 
it occurs, is less rapid and die life is likely to be 
longer than for an equivalent casting die. In both 
casting and forging dies, allowance for maintenance 
costs have to be made in figuring product cost but 
the charge for casting dies is higher. 
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Negree of Smoothness 


Surface conditions in dies, both for casting and for 
forging, are substantially reproduced in the products 
they turn out. It follows that, as casting die surfaces 
deteriorate more rapidly (and also collect more 
oxide) forgings are superior in surface smoothness, 
in average cases, than die castings are. Moreover, die 
castings, being worked at higher temperature, have 
more scale. This too detracts from smoothness, leav- 
ing all advantage on this score to the forging. 


Tooling Costs 


Rough estimates place the average cost of forging 
dies at or about one third that for substantially equiva- 
lent casting dies even though, with the former, the 
cost of an extrusion die be added (as it should be 
when a special extruded shape, often used in forging, 
is employed). This estimate, of course, is only an ap- 
proximation but is regarded sufficiently close as such. 

Other tooling, as for flash removal, is about the 
same, for although the forging may require more 
metal removal in machining, the scale on the die 
casting is likely to be harder on tools. Holes that are 
cored in the die casting but are not made in the 
forging may increase drilling costs in the forging (or 
necessitate broaching if holes are not circular) but 
the easier machining on the forging offsets this at 
least in some degree. This commonly leaves total 
tool costs in favor of forgings. 


Dimensional Tolerances 


Die castings can be held, as a rule, within some- 
what closer dimensional limits than forgings. The 
usual limits on die castings are 0.008 in. per in. as 
between points formed by solid portions of the die. 
As cores wear and oxides build up on die surfaces, 
redressing of the die is required and there are cor- 
responding changes in the size of the castings even 
though the above limits are commonly held when 
specifications require. Costs can sometimes be re- 
duced, however, where wider limits are permitted. 

In forgings, the usual maximum tolerance is 
+0.010 in. but this can be reduced to +0.005 in. per 
in. for certain dimensions, if required. Measurements 
across the die parting should allow somewhat greater 
tolerances. An accompanying sketch and table give 
the commercial tolerances adopted by The Brass Borg? 
ing Association. In certain cases, forgings are plam- 
ished, either hot or cold, to hold critical dimensions 
between closer limits, but this adds an extra opeta- 
tion and increases costs, though it may save a subse- 
quent machining operation. 

For die casting in brass, draft on cores and side 
walls usually is from 1 to 7-deg., although there are 
cases, especially where the casting shrinks away from 
the die wall, that less draft can be used. It is best, 
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however, to allow greater draft when conditions per- 
mit, as core and die wall wear can be reduced and 
easier ejection results, possibly avoiding some tend- 
ency to distort or mar castings by permitting less 
pressure on ejector pins. 

A draft of 1 to 5-deg. is commonly needed on 
brass forgings although, on shallow cavities and short 
punches, slightly less than a 1-deg. taper is feasible. 


On die castings, the flash has to be comparatively 
thin, as dies are locked under extremely high pres- 
sure and only enough clearance is left for venting, 
since spitting of hot metal must be avoided. Some 
flash occurs at core clearances and slide partings but 
it, too, is quite thin. 

In forging, however, flash is thicker, for there is 
considerable flow of metal along the parting and this 
flow is considered essential to insure proper filli 
of the die and freedom from flaws in the forging. 
Despite the thicker flash, it is not considered harder 
to remove than that on die castings as the latter in- 
volves some scale that is hard on tools. The thicker 
flash results, however, in a more prominent flash line 
on forgings than on die castings. 

In both die castings and forgings, flat die partings 
are preferred but stepped or irregular partings are 
sometimes needed. For forging, any side bosses must 
have their axes in the parting, even if it be made ir- 
regular to bring the axis into the parting, as no side 
projections that involve undercuts are permitted (un- 
less split dies, not used in this shop are employed). 
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Although undercuts in die castings are preferably 
avoided because of higher die cost, they can be em- 
ployed, often with a large saving in metal in the die 
casting, by employing one or more slides that are 
withdrawn as the die opens, to permit ejection of the 
casting. This as already indicated, is one factor that 
permits casting more complex parts than can be 
forged. If, as an alternative, the part is forged with- 
out an undercut, the forging is heavier or necessitates 
more machining to remove extra metal. 


Scrap Losses 


In general, scrap losses resulting. from defective 
parts run from 7 to 10% im brass die castings as 
against 3 to 5% in brass forgings. For each gate of 
die castings there is also a slug, sprue and runner to 
be remelted along with some thin flash. With forg- 
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ings, there is the heavier flash to cut off and remelt 
as well as the losses in making and sawing extrusions. 
When, as in this plant which makes the extrusions, 
this scrap is remelted and reused without resale or 
shipment, the trimming and remelting losses are 
moderate. In the die casting process, gates, sprues, 
slugs, flash and machining chips go directly back to 
the melting furnaces so that net scrap loss is quite low. 


Inserts 


Inserts, either of brass or of other metal, can be 
used in making brass die castings, although such use 
slows the casting cycle and thus reduces casting rates. 
With inserts, however, it is possible to accomplish 
results not attainable by other means and thus to ex- 
tend the utility of the die casting. In at least one 
important application, a brass forging is used as an 
insert in making a brass die casting, yielding a com- 
posite product not producible at equal cost by other 
means. Inserts are not feasible in making forged 
parts but forgings (as well as die castings) can be 
provided, of course, with inserts pressed or screwed 
in after machining. 


Fillets, Corners and Threads 


Both forgings and die castings should have at least 
small fillets at both inside and outside corners where 
surfaces join except that square outside corners can 
be used in the parting plane. Although both forging 
and casting dies can be made with sharp corners, the 
edges of the die which form inside corners on the 
piece are subject to erosion and may result in flaws 
in the casting or forging. In the latter, too, better 
flow lines are produced at a fillet and, in the die cast- 
ing, flaws may occur at sharp inside corners. 

It is possible, however, to produce the U.S. Standard 
or rounded contour male threads on die castings, as 
cast, if threads are not too fine (say not less than 10 
per in.), provided that the die is parted in the thread 
axis. This is not feasible in forgings, as forged, but, 
of course, both male and female threads can be cut 
either in die cast or forged parts. Die cast threads are 
likely to require chasing for close fits and it may cost 
little, if any more to chase a thread not cast than one 
formed by the casting die, especially as the latter is 
subject to rather rapid deterioration. 


Teeth, Serrations and Lettering 


Gear teeth of a shape that will clear the die can 
be produced on brass die castings but may require 
shaving if close limits must be held. Serrations and 
splines can also be formed provided sufficient draft 
is allowed. 

Letters, parts numbers, trade marks and flat knurl- 
ing are produced on both forgings and die castings 
but generally are confined to surfaces parallel to part- 
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ings. In general, it is better to recess the letters in 
the die (so that they are raised on the forging or cast- 
ing) as the recessing costs less than raised letters in 
the die and raised die letters are subject to more 
rapid wear. In the forging, lettering should be so 
placed as not to interfere with the flow of metal in 


the die. 


Alloys Available 


As indicated in the accompanying table, the 
commonly used for forging and die casting are 






similar or identical. It is possible to die cast almost > 


any brass or bronze but, the higher the melting point, 
the shorter is die life. Common yellow brass is most 
often used in brass die casting, as its cost is lowest 
as secondary metals can be applied. The silicon al- 
loys have a somewhat lower melting point and are 
quite fluid (which is an advantage in Complex cast- 
ings) and have high strength. Their cost is a little 
higher, however, and they are harder to machine than 
yellow and red brass. Alloys high in nickel have a 
silvery color, are strong and high in corrosive re- 
sistance, sometimes being used where:a light color 
without plating is desired. 

Although a considerable range of forging alloys 
is available, they must be of a type that can be ex- 
truded and that will also yield the required flow in 
the die at forging temperature. Yellow brass ac- 
counts for the largest tonnage used in brass forging 
(for the same reason as in die casting) and produces 
excellent forgings. The other forging alloys listed are 
used mostly for special purposes, particularly where 
specific types of high corrosion resistance are required 
or where strength superior to that in yellow brass is 
needed. 


Machinability 


Brass forgings are generally considered much easier 
to machine than brass die castings although good 
standards for comparison of machinability are lack- 
ing. Die castings commonly have some scale that is 
hard on tools and the metal itself is harder than the 
same alloy in forged form. Machining of brass die 
castings commonly requires carbide tools, or makes 
them more economical. Brass forgings have little or 
no scale and, especially in yellow brass, are rated as 
free machining. 


Conclusion 


Other bases for comparisons of brass die cast and 
forged parts are occasionally applied but the above 
items are most frequently used. Details of design or 
application often dictate which shall be used but, 
where either is applicable, study of foregoing factors 
wili asually enable a choice based on the preponder- 
ance of favorable factors that apply. 
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Fig. 1—A typical polariscope used for studying stressed photoelastic models. 


TESTING 


Stress Analysis Methods— 
Choice Determined by Part’s Design and Application 


by W. M. MURRAY, Massachusetts Institute of Technolog) 


This article is based on a paper presented at the recent 
annual meeting of the Meehanite\ Research Institute. 


N THE DESIGN of metal parts and structures careful 

stress analysis is often a very useful guide in arriv- 

ing at the final design. The main object of such an 
analysis is to determine as precisely as possible the 
actual stresses and their distribution prevailing in a 
design under service conditions. In a great many 
cases the use of stress analysis enables a more eco- 
nomic design; by proportioning the structure prop- 
erly in accordance with the stress distribution a 
general reduction in weight can often be accom- 
plished. 

A number of different methods for stress analysis 
are available. The analytical method, which utilizes 
mathematical formulas and equations for determining 
the stresses, can be applied for solving stress problems 
involving simple shapes. However, it is mot prac- 
ticable for calculating stresses on a complicated de- 
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sign. Another method, destructive testing, requires 
the part to be subjected to definite testing condi- 
tions until failure occurs. The type and location of 
the failure are examined and the part is redesigned, 
if necessary, in order to avoid a similar occurrence. 
In those industries where parts are made in large 
quantities the method has very definite application 
and in the long run will probably be the most eco- 
nomical. On the other hand the method of destruc- 
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tive testing is not at all desirable where only a few 
large units are to be manufactured. 

For those design problems which require more 
information than that afforded by mathematical cal- 
culation, and which at the same time are inapplicable 
to the method of destructive testing, a different variety 
of analysis, termed experimental stress analysis, has 
been developed and is now widely used. Although 
there are a large number of experimental techniques 
which can be applied in determining stress distribu- 
tions, most of them may be grouped under three 
general methods—photoelasticity, strain gage analysis, 
and stresscoat or brittle lacquer analysis. These three 
methods will be described in some detail in this 
article. 


Photoelastic Stress Testing 


The possibility of using the photoelastic method 
for studying stresses was recognized about one hun- 
dred and twenty-five years ago, but very little prog- 
ress was made with it until about the close of the 
last century. Almost all the engineering applications 
of this method have been made in the last forty-five 
years and particularly following the development of 
the synthetic resins and Polaroid. Now the techniques 
and procedures are well known and the apparatus is 
so simple to construct that even the smallest engineer- 
ing office has an opportunity to take advantage of its 
application. Fig. 1 shows a convenient type of polari- 
scope in which the polarizing devices are Polaroid 
disks 12 in. in diam.-This instrument can be used 
for visual observation or for photographic recording 
if a camera is set up to take a picture of the image 
of the model. 

In the photoelastic method, models are made of 
some suitable transparent material and examined in 
polarized light. These models upon being subjected 
to stress show beautiful colored patterns when white 


. light from an electric light bulb is used or black 


lined diagrams when a green or red light is used. 
An idea as to the appearance of a stressed photo- 
elastic model in the polariscope can be obtained from 
Fig. 2 which illustrates the stress pattern found in a 
double ended eye bar subjected to tension. The black 
lines in the picture of the stressed model are called 
isochromatics. Each line represents a constant value 
of stress. Actually, the photoelastic stress diagram is 
like a contour map on which the lines of constant 
elevation are drawn. In the stress diagram the black 
lines represent constant stress levels and the change 
in stress from one line to the next is a constant for 
all lines. 

It is evident that two kinds of information can be 
gained from photoelastic stress diagrams. One, the 
pattern of the stresses occurring in a structure can 
be studied and even from a very rough visual ob- 
ervation the locations of highest stress may be de- 
termined by noticing the regions in which the iso- 
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chromatics are crowded closest together. Second, the 
magnitude of the stress at any point can be determined 
by merely counting the number of isochromatic lines 
from a reference point to the point at which it is 
desired to compute the stress. It is necessary, of 
course, to calibrate the model material so that the 
stress magnitude corresponding to each one of the 
lines can be evaluated. 

Because of its ability to determine stress patterns 
as well as the magnitude of the stresses in transparent 
models of metal forms, the photoelastic method has a 
number of very useful applications. One of these is 
its ability to bridge the gap between the mathemati- 
cal theories and the actual conditions prevailing in 


the structure. If, for example, there is some member. 


which is fairly regular and for which there can be 
applied a mathematical solution, except in some spe- 
cial regions, then, with the aid of photoelasticity, the 
stress concentration factor can be determined. This 
is the factor which is multiplied by the theoretically 
computed maximum stress in order to determine the 
actual maximum value. It is merely a ratio and can 
be applied conveniently after it has been determined 
by means of an experimental study. 

Fig. 3 shows an actual case of this kind. The can- 
tilever beam is quite regular, and, as such, can be 
easily subjected to a mathematical analysis of the 
stress along the edge of the beam except in the region 
of the fillet, where the formula does not apply, be- 
cause the conditions at this location in the beam do 
not conform to the limitations and assumptions upon 





Fig, 2—A photoelastic stress pattern of a double 
ended eye bar in tension. 
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Fig. 3—Stress analysis of a cantilever beam. A shows the photoelastic stress pattern. B is a stress diagram 
showing the stress along the edge of the beam as determined by mathematical analysis and by the photo- 
elastic method. 


which the theory was developed. An examination of 
the stress diagram shows that the theoretical calcula- 
tions take no account of the presence of the fillet 
whereas the experimental investigation shows a tre- 
mendous increase in the stress at the change in sec- 
tion. The actual peak stress values found for this 
particular condition are 4350 psi. by photoelasticity 
and 2700 psi. according to theory. 

The ratio of these two values (approximately 1.6 
in this case) is defined as the stress concentration 
factor. Fortunately, tables and charts of stress con- 
centration factors for a wide variety of conditions are 
now available, and the designer can calculate his peak 
theoretical value with a simple formula and then 
multiply by the stress concentration factor to obtain 
the actual value which is expected to prevail. 

Fig. 3 also gives an idea as to the reliability of the 
photoelastic method. In this diagram the photoelastic 
values obtained have been~ plotted as dots and the 
corresponding theoretical distribution is represented 
by the dashed line. From the close agreement (ex- 
cept in the region of the fillet where the theoretical 
determination does not apply) between these experi- 
mental and theoretical results it is evident that the 
photoelastic method is reliable for problems in which 
there is no corresponding theoretical analysis with 
which to check the laboratory findings. 

Besides its use in determining stress concentration 
factors the photoelastic analysis has a very definite 
advantage over some other methods due to the fact 
that it shows the complete stress distribution in the 
model and gives a graphic representation of the en- 
tire distribution at once. On account of this char- 
acteristic it can be used to locate regions of both 
high and low stress with equal ease. 

Usually, regions of high stress are emphasized but, 
in many cases the regions of low stress can be almost 
as important, since by eliminating material which is 
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not stressed to its safe limit a general reduction in 
weight can be accomplished. In this respect, cast 
construction lends itself admirably to conditions of 
most economical design especially where one is deal- 
ing with parts in motion. For static loadings this may 
not be of such great importance as in those cases in- 
volving inertia forces. However, for the latter con- 
ditions its consideration should be given top priority 
due to the fact that by reducing the weight of one 
moving part the size and weight of supporting parts, 
in many instances, can also be reduced. 

Photoelasticity is by no means a “cure-all” and one 
of the most important considerations is to know when 
to apply it and when to leave it alone. It has, how- 
ever, the advantage that it can solve certain problems 
which defy solution by any other method and for 
these cases it is extremely valuable. 


Strain Gage Analysis 


For many years the practice of measuring strain 
in models or full sized structures has been carried on 
with great success and has produced a tremendous 
amount of useful and valuable data. However, until 
quite recently, the method has not been well suited 
for finding stress concentration factors, although its 
application for finding the general nature of stress 
distributions has been of untold help to the designer. 

The strain gage method embraces the use of a 
variety of types of mechanical, optical, and electrical 
strain gages or extensometers and has been limited 
only by the characteristics of these instruments in re- 
lation to the requirements imposed upon them under 
all possible conditions of operation. Originally, me- 
chanical strain gages were used, and although these 
can and do produce useful information, nevertheless, 
they suffer from various limitations, particularly in 
regard to the possibility of making measurements un- 
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der dynamic conditions caused by vibration or other 
rapidly applied loading. 

Probably the earliest applications of strain gages 
are to be found in the studies of stresses in bridges 
and of tension in tie-rods. As better instruments 
were developed, other applications of the method be- 
came possible. With optical instruments using “light 
levers” (a beam of light) which have no inertia it 
was finally possible to make observations under cer- 
tain conditions of dynamic strain, and to produce ex- 
ceedingly high magnification. Within the last twenty- 
five years certain electrical gages have been devised 
which, in general, have superseded most of the other 
methods of strain measurement. The introduction of 
magnetic and carbon strip gages paved the way for 
a more recent development which has made remark- 
able progress, and in fact revolutionized the whole 
field of experimental stress analysis. 

Just prior to the war the bonded metalletric strain 
gage (SR-4 wire resistance gage) came into being. 
The development of this instrument together with 
auxiliary equipment has been extremely rapid and its 
applications, especially in the aircraft industry, have 
been amazing. With SR-4 gages and associated equip- 
ment it is possible to measure and follow tremen- 
dously rapid fluctuations (due to vibratory or impact 
loads) as well as gradually changing, and static stress 
conditions. 

The instrumentation which has developed simul- 
taneously with the wire resistance strain gage has 
made the analysis relatively easy from the point of 
view of the interpretation of the data. A great many 
strain gages read in other than strain units and these 
in turn must be converted into terms of strain and 


stress. With the SR-4 gages the actual strain indica- 
tion is made in terms of changes in electrical re- 
sistance, but the apparatus which has been developed 
for use with them makes all the computations neces- 
sary to convert these indications into terms of strain 
in inches per inch and in some cases even records 
results on a chart or piece of paper. Commercial in- 
struments can now be procured which will record 
observations from a single gage (see Fig. 4) with 
direct visual observation of the computed result or 
more complicated apparatus which will scan, com- 
pute, and record the observations from forty-eight 
(48) gages every minute and a half. 

Interesting applications of these wire gages are to 
be found in the measurement of stresses in the crank- 
shafts of internal combustion engines during opera- 
tion and also on aircraft in flight. In the case of tests 
on flying airplanes it is possible to measure strains 
on the plane in flight and to record the data on the 
ground by radio transmission. This procedure not 
only enables more engineers to watch what is going 
on, but, in addition, in the event of a crash and sub- 
sequent destruction during the test flight, the infor- 
mation is preserved. 

Although no attempt will be made in this discus- 
sion to go into the details of the different types of 
strain gages, the wire resistance gage is of such im- 
portance that it warrants a brief description. The 
gages usually consist of a grid of very fine wire 
cemented to a thin piece of paper (as shown diagram- 
matically in Fig. 4) and covered by a small piece of 
felt for protection. The paper is carefully cemented 
to the surface on which the strains are to be measured 
and any changes in dimension are transmitted through 





Fig. 4—A schematic diagram of the metalletric wire 
strain Lage. 
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Fig. 5—W ure strain gages mounted on a railway 
car wheel prior to cuttine up the wheel for a 
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it to the wire grid whose electrical resistance changes 
with the strain. As the wires of the grid are only 
about 0.001-in. in dia., thicker wires are provided for 
connecting the grid to leads from the recording 
apparatus. 

All the various methods of strain gage measure- 
ment are of course applicable to the study of stresses 
in metal forms but the wire gages have the peculiar 
advantage that they can be used for measuring 
residual stresses by relaxation following the cutting 
out of the small piece of material to which the gage 
has been fastened. In future developments this should 
be of tremendous assistance to all foundrymen and 
designers of cast structures as well as other types of 
metal forms. An actual example of residual stress 
measurement is illustrated in Fig. 5, which shows a 
railroad car wheel with some 94 gages mounted on 
it. By means of cutting up the wheel and measuring 
the released strains, information leading to a change 


in heat treatment and better characteristics was ob- 
tained. 


Stress Coat Analysis 


Since many castings as well as pieces fashioned by 
other means are of peculiar geometrical form, one 
of the difficulties in using strain gage analysis is to 
determine where and in what directions the gages 
should be located. Sometimes gage location is quite 
obvious if we are merely interested in peak stress 
values. However, if a general survey of the stress 
distribution in the structure is desired, then the di- 
rect application of strain gages will frequently result 
in a long and time-consuming project unless some 





Figo. 6—An example of a stresscoat crack pattern. 
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means is found to guide the placing of gages most 
advantageously. 

Within the last ten years a very simple process 
has been developed for analyzing stress distributions 
on the surfaces of odd shaped bodies. The method 
is particularly useful as a preliminary to a strain gage 
analysis, and, under favorable conditions, will itself 
determine stress magnitudes to within about 15% of 
the correct values. In many cases that is quite suf- 
ficient for engineering purposes, but, if greater pre- 
cision is desired, it can be followed by a strain gage 
study of the critical locations. 

In brief, the method consists of spray-painting 
the surface of the part, for which the stress distribu- 
tion is to be determined, with a coating of brittle 
lacquer. The lacquer is allowed to harden over- 
night, and the load is then applied. The strain set 
up by loading will cause cracking of the lacquer at 
a stress well below the elastic limit of the material and 
by means of the crack pattern thus formed it is pos- 
sible to determine the stress distribution not only 
in the regions of highest stress but also in other 
regions as well. Since the cracks always occur in 
the direction perpendicular to the algebraically larger 
principal strain, this provides a direct method for 
establishing the directions of the stresses in the struc- 
ture. 

The method is not limited in respect to the kind 
of materials to which it can be applied and it works 
satisfactorily on steel, brass, copper, or cast iron. Fig. 
6 shows a typical application of stress measurement 
on a hook (of which only a part is visible). 

Since the lacquer ruptures due to a tensile strain, 
the procedure is only directly applicable to those cases 
involving tension. However, through an inversion 
of the stress condition it is possible, by means of re- 
laxation, to use the method for conditions of com- 
pression. 


Conclusion 


In conclusion it should be noted that, as yet, there 
is no single method of stress analysis which will solve 
all problems. It is always necessary to choose the 
method or methods which appear to be best suited 
to the given case at hand. Sometimes no one ap- 
proach will lead to satisfactory results and the com- 
bined results of several different modes of attack 
must be used to reach a successful conclusion. In 
general, all but the very simplest cases should be in- 
vestigated by more than one method and when the 
final results of the stress analysis are obtained they 
should be carefully considered as a guide in relation 
to fabrication problems and the designer's previous 
experience, for which there is no substitute. Stress 
analysis when applied with intelligence yields much 
useful and fundamental information, and its use as 
an aid in engineering design of metal products will 
continue to increase in the future. 


MATERIALS & METHODS 








The housing of this flanged 
shaft and the flange are 
joined by brazing. A ring 
of silver solder is placed im 
C (in the drawing) and 
then the flange is pressed 
into posttion against shoul- 
der D. The steel part is 
stronger and lighter than 
the casting it replaced. 


induction Brazing 


by REX BAUBIE, Chief, Induction Heating 1)iv., Central Boiler & Mfg. Co., Detroit 


NDUCTION BRAZING, using practically the full 
range of solders and brazing alloys, fused by elec- 
trically inducted heat, promises to take an impor- 

tant place in metal parts fabrication for its unequalled 
advantages in speed, simplicity of operation, and 
precise control of variables. This joining method 
uses brazing materials varying from soft lead solder 
with a melting point of approximately 400 F to pure 
copper with a melting point of 1980 F. Probably no 
fabrication process developed in the past 10 years 
offers greater advantages to the designer in improve- 
ment of the finished product, and reduction of manu- 
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facturing cost by lowering the number of rejects 
and development of largely automatic production 
processes. 

The newest development in induction brazing is 
use of interchangeable coils, or inductors, that can 
be changed as readily as drills or reamers for different 
jobs, and jigs and fixtures, likewise designed for 
individual jobs and readily interchangeable. Use of 
interchangeable coils and jigs makes possible job 
shop operation, and opens the process to a wider 
group of manufacturers whose volume of work may 
not justify installation of induction heating equip- 
ment, or placing skilled technicians on the payroll 
to handle it. 

Brazing with silver and other low-melting-point 
alloys is not new. The most familiar forms are an 
alloy which is a brass composition containing vary- 
ing amounts of silver, in wide use by welding shops, 
and silver solder, long used by craftsmen in fine 
silver and later in airplane manufacture to join 
fittings. Today there are more than a dozen alloys, 
with composition varying according to use. All, how- 
ever, have one characteristic in common, and this is 
important in joining metal parts without distortion— 
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These inductors can be changed readily for different jobs. The inductor at right is 
used to harden simultaneously the threaded portion of 10 bolts, leaving the heads soft. 


all these alloys have melting points below those of 
the more common metals being joined, which have 
melting points ranging from approximately 1100 to 
2600 F. 

One of the more recent developments is an alumi- 
num base solder. Solders of this type have a flow 
point of 550 F and have an affinity for almost any 





In this vise, a ring of silver solder is placed at 


the joint of pins and top plate and heat fuses the 


| san - » 4 ai ; 
razin2e auoys Ceiween ive ends 1, pe roads ana 


Fie ji | aiid Cc env eT 


1008 


metal. Experiments have been conducted with this 
solder in joining aluminum to copper and to cast 
iron, to soldering magnesium alloys and to joining 
other metals to these and also in soldering many of 
the grades of white metal or die cast metal. 

The process itself is not over-complicated. The 
parts to be joined are placed in position, a predeter- 
mined amount of brazing alloy is placed at the joint 
after application of flux, and the alloy is fused by 
application of induction heat.. Precision manufacture 
is possible through another characteristic common to 
all of these alloys—all are free flowing in correct 
temperature ranges, and produce a strong joint with 
a Clearance between parts of as small as 0.001 in. 

There are two basic rules to follow in induction 
brazing. The first concerns cleanliness. All grease 
must be completely removed and a clean, bright 
metal surface obtained before the flux is applied. 
Second, the brazing alloy chosen must have a lower 
melting point than either of the pieces to be brazed. 
This latter point may seem obvious, but there have 
been many cases in which attempts have been made 
to copper braze steel parts to aluminum parts. 


Control of Variables an Advantage 


Control of variables is one of the most important 
advantages gained by automatic over manual opera- 
tion; mass production has pretty well exploded the 
myth of “hand-made” superiority. Variables in braz- 
ing are generally heat, time and amount of brazing 
alloy used. It is obvious that none of these variables 
can be controlled accurately by an operator using a 
torch and a piece of brazing alloy, but the controls 
are far more precise than will be realized outside 


the field. 
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In this unit, two high frequency generators deliver a total of 42,000 watts. Operations 
in four postions at one time are possible. One switch controls the combined generators. 


Heat control involves temperature, length of time 
heat is applied and depth of penetration. Induction 
heating meets all these requirements, with accurate 
control and precise timing from 1/60-sec. to 5 min. 
or more. Depth of penetration can be checked by 
examination of a cross section, and once established 
will be constant. The amount of brazing alloy is 
controlled by using pre-cut pieces, usually from wire 
or flat stock. 

One reason for the success of induction brazing is 
the ability to provide a large amount of heat and 
concentrate it just where it is required and to do this 
rapidly and uniformly. An example of the value of 
these characteristics is to be found in the case where 
a 12-in. dia. and 0.015-in. thick diaphragm is brazed 
to a 12\%-in. dia. ring, Y2-in. thick and having a 
115%@-in. bone. 

After other methods had failed, induction heating 
was tried. The part was placed in a slowly revolving 
tray having running water to a depth of ¥% in. and 
the heating coil was then positioned adjacent to the 
part. By this means, only the top surface was heated. 
The heat flowed by convection and melted the silver 
wire which then flowed completely through the 
joint. Only a small fillet was left and this was re- 
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moved at the same time as the lip which was provided 
to retain the silver solder ring. 

When brazing is combined with hardening, quench 
is likewise automatic, with precise regulation of tem- 
perature and amount, using hot or cold water, oil or 
whatever quench liquid may be indicated. By prede- 
termined cortrol of heat and quench, it is also pos- 
sible to combine with the brazing operation either 
hardening or annealing the piece in production. One 
application of this would be joining eccentrics to 
automotive cam or distributor shafts, and at the 
same time hardening the cam faces and bearing 
surfaces. 


Wide Range of Products 


The wide range of products that can be made by 
induction brazing includes small crankshafts, attach- 
ing shanks to drills and reamers; fastening lugs to 
hose clamps, formerly a difficult operation, fastening 
carbide tips to cutting tools, and making hydraulic, 
pneumatic and refrigerator fittings. While it does not 
involve brazing, another operation ideally adapted to 
induction heating is shrinking ring gears on flywheels, 
a process that has been developed to be entirely 
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automatic and operated by unskilled workmen. First 
the ring gear is heated to approximately 400 F and 
set in position on the flywheel, then the same induc- 
tion coil heats the teeth to 1500 F for hardening. 

For manufacture by induction brazing, a light 
press fit usually will meet specifications without hold- 
ing tolerances closer than a few thousandths of an 
inch. Silver base alloys, with joint clearances of only 
a few thousandths of an inch, flow in every direction 
throughout the joint area by capillary action. Brazing 
alloy outside the joint itself, as in other methods of 
joining metal, does not add materially to strength of 
the joint unless fatigue failure is a problem. Under 
such conditions, a fillet is desirable. Low temperature 
alloys, with a melting point of approximately 1200 F, 
will form the strongest joint with a clearance of 0.002 
to 0.003 in. while brasses, bronzes and pure copper 
require clearance of approximately 0.001 in. 

In some types of joints it is considered advisable to 
groove one member so that the brazing alloy can be 
placed inside the joint before it is heated. While this 
insures an even distribution on each side of the 
groove, it is not usually essential in view of the 
alloy’s property of flowing through the joint area. 
On many pieces it is only necessary to place a ring 
or piece of alloy at the outside juncture of the joint. 

One of the chief advantages of induction brazing 
is that it makes possible fabrication of parts by faster 
methods: An example is the flanged shaft housing 
illustrated in accompanying photographs and draw- 
ings. The piece formerly was cast iron, which meant 
both inside and outside machining, with uniformity 
questionable because of possible blowholes and other 
imperfections common to casting. 

By the new method, the housing itself is turned 
out automatically on a screw machine, and the flange 
stamped from flat stock. No further machining is 
needed after the pieces are joined, as there is no 
distortion. 

Assembly of a vise, which also is illustrated, is like- 
wise simplified and improved. Brazing makes a 
strong, rigid joint without danger of cracking the 
metal, and eliminates two operations involved in 
drilling holes for, and inserting holding pins. 

Coil design probably is the most important factor 




























in both induction heating and induction brazing. 
Correct coil design involves determining where the 
heat shall be concentrated and how it may be con- 
ducted to adjacent members, affecting the operation. 
The coil can be designed for fixed operation, in which 
the part does not move while heated, or it can be 
designed for the part to be turned during the heating 
operation. 

Design of jigs and fixtures for manual or automatic 
operation will depend largely on the size of the job. 
For smaller jobs, the type that often come into a job 
shop, simple jigs for manual operation may be ad- 
visable both from the standpoint of speed and cost. 
With a comparatively small run using manual fix- 
tures, the job might be finished by the time auto- 
matic equipment could be built. 

Induction heating is still too new to set up equip- 
ment in advance with a slide rule and tables. Experi- 
enced operators can estimate variables with reasonable 
accuracy knowing the composition of the metals to 
be joined and the size of the piece, but only by careful 
testing can the job be set up right. If a piece is to 
be hardened, Brinell or Rockwell tests show the 
results; the same for annealing. A cross section will 
show the depth of penetration. 

If the equipment is set up properly with the 
correct coils, etc., in such a way that the average 
worker can use them, satisfactorily uniform results 
can be obtained. It is of utmost importance, however, 
that only skilled technicians design the coils and 
fixtures, as both induction heating and induction 
brazing call for constant, controlled operation within 
close limits of heat, time, penetration and quench. 

Design of coils requires knowledge of the type of 
equipment used to produce high frequency electric 
energy. There are three general types, the electric 
generator, limited in frequency range to approximate- 
ly 10,000 cycles per sec.; the resonant spark gap, 
which produces frequencies between approximately 
80,000 and 200,000 cycles per sec.; and the vacuum 
tube oscillator, with frequency ranges from 200,000 
cycles per sec. to millions of cycles per sec. Our shop 
uses the latter type chiefly because of greater range 
and output capacity. Two oscillators together have a 
combined capacity of 42,000 watts. 










The pencil (left) shows where 
bearings, rolled from flat 
stock, are joined by brazing 
inductively using a hairpin- 
type inductor (right). Bearing 
alioy 1s bonded to the inner 
surface. 
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Resin impregnated Plaster — 


A New Low-Cost Tooling Material 


JOHN DELMONTE 


EVELOPMENT OF SUPERIOR physical properties in 
gypsum products, and the attainment of neces- 
Safy temperature and chemical resistance have 

made available an new low-cost base suitable for small 
and large tooling problems. This has been made pos- 
sible by the impregnation of completed plaster struc- 
tures with newly developed, low viscosity furane 
resins (Plaspreg). Plaster of Paris patterns and tem- 
porary tooling are well known to the metal trades, 
though generally as intermediates for more permanent 
tooling. Plaspreg gives plaster a more permanent 
status, permitting its use under production conditions. 
There is probably no simpler material to cast and 
fabricate than plaster of Paris. Room temperature 
setting, low in cost, and dimensionally stable, it has 
few equals. There have been many attempts to 
strengthen these forms, as through the selection of 
certain long fibered fillers or adaptation of more 
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costly, more dense plasters, all of which have met 
with some degree of success insofar as physical prop- 
erties were concerned, though not in temperature and 
chemical resistance. All of these properties are, how- 
ever, enhanced by the materials and processes de- 
scribed in this article. Let us confine our thinking to 
typical examples of what can be accomplished and the 
problems presented to the metalworking industries. 
In the first place, the art of casting plaster and set- 
ting large or small shapes is not changed. In other 
words, no chemicals are mixed with the plaster 
which would affect its setting characteristics and ease 
of handling. The resin impregnant is brushed upon 
the finished, dried plaster form and unlike shellac or 
other coating agents which seal the surface only, 
penetrates into the body of the plaster. True pene- 
tration is obtained and can be readily verified by 
breaking into the plaster form and observing the pene- 
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The glass cloth part bonded with polyester resin 
was shaped with the Plaspreg laminating die shown. 





tration of the dark-colored furane resin against the 
white background of plaster. Brushing on the resin 
will suffice, and this fact is important when consider- 
ing its use for large stretch press dies measuring as 
much as 8 or 10 ft. However, smaller parts can be 
immersed in the resin impregnant. After baking at 
140 to 150 F, the new structural material emerges. 

One of the first things observed is the darker, bone- 
like consistency of the material and its ability to take 
high polish with buffing compounds. This ability is 
important in connection with stretch press dies for 
metals because the sheet metal stock will flow more 
readily upon such a smooth surface. In the event 
that only a surface penetration of 4% or 4 in. is de- 
sired, partial impregnation followed by partial cure 
and then a second impregnation to develop a high 
resin concentration in the outermost skin proves to 
be most practical. Impregnation of several inches. is 
possible, however, and can be accomplished at atmos- 
pheric pressure. 

In the preparation of plaster, mock-ups for con- 
toured metal parts to be used as check gages, the 
scratch coating is poured first and then perhaps 
sealed with shellac. This is followed by the finish 
coat of plaster which is developed into a precision 
finish. Subsequent application of resin impregnant 
is limited to the finished plaster coating, thus devel- 
oping the necessary properties in the skin or finished 
plaster where they will do the most good. As com- 
pared to earlier prototypes of complete liquid plastics 
poured and cured, Plaspreg models and mock-ups are 
much more stable in dimensions, making it a much 
more desirable method. After-shrinkage is negligible 
in Plaspreg forms. Drill jigs for metal parts can be 
considered in Plaspreg because of improved chip re- 
sistance and ability to withstand general abuse. Bush- 
ings can be spotted readily before the plaster is 
poured. 


While the 300 to 400% improvement in physical 
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properties of Plaspreg over straight plaster is quit: 
remarkable, care must be exercised in its application 
to fabricating metal parts. It is not a rubber-like 
material, and its high modulus and relatively low 
tensile strength mean that relatively little yield s 
apparent. For example, in hydropress work for shap- 
ing sheet metals, a smooth perfectly-flat base is essen. 
tial if the material is to give its best performance. 
The tools should be designed for compressive loadin, 
wherever feasible. Of course, when reinforced with 
cloth or long fibers, working tolerances are greatly 
extended insofar as adaptability to metal fabricating 
problems is concerned. 

In the foundry Plaspreg patterns, core boxes, match 
plates, etc., are finding increasing use due to the much 
higher operating temperature limits of Plaspreg over 
untreated plaster. Keller duplicating patterns have 
found this new material highly interesting and capable 
of saving appreciable tooling costs. The movement 
of the stylus over the surface of Plaspreg not only 
means it contacts a substantially hard area, but also 
a surface which has reproduced design details with 
fidelity. 

Throughout all the work which has been ac 
complished in the impregnation of plaster of Paris, it 
has become apparent that best results are obtained 
through infusion with low viscosity resins into dry 
plaster of Paris bodies. There are a number of vari 
ables which will influence the rate and ease of im- 
pregnation. These are: 1. Inherent resin viscosity in 
the absence of solvent; 2. Relative porosity of the 
plaster structure—determined largely by the initial 
solids/water ratio; 3. Ternperature of the plaster of 
Paris body; and, 4. Presence of impurities upon the 
surface. Inasmuch as the correct development of the 
physical properties of Plaspreg depends upon these 
variables, they will be discussed briefly one by one. 

|. Resin Viscostty—The resin viscosity has a defi- 
nite influence upon the rate of penetration into the 
plaster. The higher the viscosity, the higher is the 
molecular weight and the slower the rate of penetra- 
tion. Mobility of the resin and its ability to wet sur- 
faces are functions of resin viscosity, and due to the 
capillary nature of the diffusion process into plaster 
bodies, resin viscosity is most important. 

Thinning the resin with low viscosity solvents does 
not produce increased rates of penetration of any- 
thing except the solvent, primarily because the plaster 
of Paris body will act as a filtering medium and 
separate the higher molecular weight components 
from their carrier. Other variable factors such as 
method of application of the resin impregnant will 
influence the penetration of the resin. Brushing on 
the resin and keeping it in motion will aid penetration. 

2. Porosity of Plaster—Porosity of the plaster has 
a definite bearing on the amount of resin which can 
be absorbed. It is seldom possible to produce a work- 
able mix of plaster and water with less than 60 Ib. of 
water per 100 Ib. of plaster. Of the water used, how 
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ever, only 17.5 Ib. are required to set the plaster 
chemically and the balance of 42.5 Ib. represents free 
water. This water is evaporated or forced out by 
oven drying, leaving voids to be filled by the resin 
impregnant. 

One accompanying graph shows the relationship 
berween the water and plaster ratio and the maximum 
theoretical pick-up (calculated on the basis of a 1.18 
specific gravity resin). Resin pick-up is based upon 
the total removal of free water after the cast has been 
made. In addition, the decrease in compressive 
strength of the plaster is illustrated—indicating that 
when larger amounts of water are employed, the per- 
centage of voids is greater and the effect upon the 
strength more pronounced. The values for compres- 
sive strength of the non-resin treated plaster are ob- 
tained upon dry plaster, which is appreciably stronger 
than wet plaster. At the same time, the compressive 
strength of resinified Plaspreg is also illustrated. The 
reinforcing effect of the furane resin impregnant is 
quite apparent, as even low density, light weight 
plasters are considerably improved. The same im- 
provement is also noted if, during the process of dry- 
ing or during use, some of the water of crystallization 
is removed. Resin impregnation overcomes weakness 
or loss of strength in plaster. 

Porosity can also be ascertained by the water ab- 
sorbed and in some processes, such as pottery manu- 
facture, this is an asset. Aside from this application, 
low water absorption is desirable. In Plaspreg where 
voids are substantially filled with furane resin, water 
absorption is very low—less than 2% ASTM water 
absorption in 24 hr. when properly prepared. Herein 
lies the utility of Plaspreg tools and articles from a 
weathering standpoint—they are substantially more 
satisfactory than untreated plasters. Within a few 
minutes immersion, most plasters of the 100 plaster 
60 water composition will have a water absorption 
of 25%. Parts will deteriorate rapidly, while non- 
porous Plaspreg is infinitely more satisfactory. 

3. Temperature of Plaster—While not of major 
consequence the temperature of the plaster at time of 
impregnation will influence the rate of penetration 
of the resin. By raising the temperature of the plaster, 
it is possible at the time of resin application to obtain 
quicker penetration. From a practical point of view, 
as forms are removed from the drying oven they can 
be immediately treated with the resin impregnant 
without waiting for them to cool. 

4. Impurities on the Surface—There are several 
types of surface impurities which can influence the 
rate of penetration of the resin into the plaster. Rate 
of penetration becomes of practical importance when, 
for example, treating large surfaces, and uniform ap- 
pearance is necessary. One of the more common sur- 
face imperfections may arise from too liberal a use 
of parting agent in preparing plaster of Paris molds 
and patterns. Stearic acid is largely used for this 
purpose, as are various soaps. These materials, if 


APRIL, 1946 


present, would restrict penetration of resin into the 
surface. However, if removed by light sanding or 
finishing operations upon the plaster surface, uniform 
pick-up of resin is assured. 

Another type of surface imperfection finds origin 
in the mixing of the plaster. This imperfection is 
known to the plaster trade as a “hard spot.” It occurs, 
generally, on large smooth surfaces, particularly near 
sharp corners or edges where rapid drying occurs. 
The hard spots are due simply to portions of plaster 
not too thoroughly mixed with the balance of the 
batch. If this is the case, such that a higher solids to 
water ratio is present, the plaster will tend to be 
harder, and porosity a little less. Once again, how- 
ever, light sanding over this region will make the 
pick-up of resin more uniform. 


Amount of Resin Required 

While best physical properties are obtained upon 
fully impregnated forms, it is also feasible to consider 
surface penetrations of 44- to 14-in. without neces- 
sarily going through several inches of plaster. For 
many contour blocks and tools this procedure has 
been followed for reasons of economy and a good 
hard surface obtained without full treatment of the 
plaster. The amount applied can be controlled to 
some extent by the number of times the surface is 
gone over with a brush that has been saturated with 
liquid furane resin. Absorption of resin into the sur- 
face can be likened to the absorption of ink into a 
piece of blotting paper. Penetration takes place in- 
stantaneously upon the initial application, though 
at a slower rate after 10 or 15 min. 

While vacuum and pressure vessels have been em- 
ployed to obtain even faster and more thorough pene- 
tration, the entire procedure is conducted at atmos- 
pheric pressure and temperature. When thin, low 
viscosity resins are employed, the amount of build-up 
on the surface is negligible. However, when high 
viscosity impregnating resins are employed, there is 
some build-up on the surface which must be wiped 
off before the part is cured. For greatest accuracy of 
dimensions this is quite important. 

To make quick estimates of the amount of resin 
required to completely impregnate a plaster of Paris 
body, the article is weighed and approximately 40% 
of its weight is prepared in impregnating resin if 
complete induration is required. The actual amount 
required depends, however, upon how thorough a 
penetration is desired, how well the plaster has been 
dried, and the other variable factors described on the 
preceding pages. 


Curing impregnated Plaster 


After the plaster has been properly impregnated, 
it is cured to develop optimum physical properties, 
which are consistently a 300 to 400% improvement 
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over the straight plaster of Paris structure. The cur. 
ing procedure does not invite any special complica. 
tions, simply requiring placing the form in an oven 
and slowly raising the temperature to about 145 tv 
150 F. The rate at which temperature is raised or the 
rate at which it is lowered must be conducted, of 
course, with concern for thermal expansion and 
shrinkage characteristics in order to avoid the devel. 
opment of internal stresses at any position such as 
may mark the meeting of a thick or thin section of 
material. 

While a very slight initial shrinkage can be ob. 
served, of the order of 0.050%, the after-shrinkage 
of Plaspreg is negligible and dimensions are held 
with utmost accuracy. At the same time these tests 
were made, the thermal expansion coefficient was de- 
termined at 0.000022. This value approximates the 
expansion coefficients of aluminum alloys. This prop- 
erty has been utilized to advantage in providing for 
localized reinforcement of Plaspreg at positions of 
high stress concentration. The insertion of aluminum 
alloy strips or corners, folded from sheet metal, gives 
the end product greater toughness where it is most 


needed. 


Temperature Stability 


One of the most important gains registered in 
Plaspreg over unimpregnated plaster is improvement 
in temperature stability. This has already been in- 
dicated in part by pointing out that the material has 
a negligible after-shrinkage. The study, however, goes 
deeper than that, and in two respects Plaspreg is far 
superior to ordinary plaster: 

1. Maximum continuous operating temperature 
which it will withstand without suffering any perma- 
nent change in physical properties is in the neighbor- 
hood of 180 F. This value is appreciably more than 
straight plaster, the temperature limit of which is 
about 120 F because above this it loses water of 
crystallization and strength. Likewise, the liquid 
casting resins have temperature limits of about 140 
F or thereabouts because at higher degrees they 
shrink too excessively. 

2. The maximum temperature at which Plaspreg 
can operate continuously and still be stronger than 
the initial plaster is about 230 F. Above 180 F, the 
strength may fall off slowly to a certain level and 
then stop—though it will be stronger than the original 
plaster of Paris. This has been quite important to 
foundry work where plaster forms and cote boxes 
have not been considered because of the rapidity with 
which they lose strength when raised in temperature. 

Permanency of the physical properties of Plaspreg 
is indicated by the retention of its strength over a 
long period of time. Impregnated bodies prepared a 
few years ago test as strong as when they were first 
cured. To accelerate the aging of Plaspreg, a constant 
temperature oven at 185 to 190 F is used and com- 
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oressive strength observed after various intervals of 
ime. The loss in strength of Plaspreg is due to loss 
of strength in the plaster occurring on removal of 
water of crystallization at high temperature. Reten- 
tion of strength after exposure to high temperatures 
is indicative of not only the permanency of the mate- 
rials, but also of operating temperature limits. As is 
the experience of most thermosetting plastics, short 
exposures to high temperatures far in excess of con- 
tinuous operating temperature limit will not be 
damaging. 

Limiting factors in the temperature resistance of 
Plaspreg are, first, the loss of water of crystallization 
and, second, the temperature limits of the furane 
resin polymer—which lie about 250 to 300 F. Further 
improvements in temperature stability can be realized 
by substituting an inert filler such as powdered silica 
for part of the plaster of Paris. This can be accom- 
plished without weakening the total cured structure. 


Chemical Resistance 


The chemical resistance of Plaspreg is much more 
satisfactory than is that of untreated plaster. Not 
only is water absorption greatly reduced because of 
the presence of furane resins to fill the voids, but 
furane resin solids (100°) show an ASTM water 
absorption of less than 0.05% in 24 hr. For maxi- 
mum weather protection, Plaspreg toolings are pol- 
ished or rubbed by hand with a wax suitable for fin- 
ishing purposes. This will enable parts to be stored 
in the open, whereas in the past, plaster has fallen 
apart or was seriously weakened by such exposures. 

Strong acids and alkalies affect Plaspreg only 
slightly, whereas they cause untreated plaster to de- 
compose. As evidence of the good chemical resistance 
of Plaspreg, various parts have been electroplated 
after first applying a thin high polymer film followed 
by stannous chloride and then a silvering solution. 
Direct deposits upon Plaspreg have also been ac- 
complished. 

For general chemical and temperature resistance, 
the parts shown in an accompanying photograph 
illustrate the utility of Plaspreg as tooling for low 
pressure laminating. The service life of plaster parts 
is increased appreciably due to the much higher 
strength. In addition, forms are rendered impervious 
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to various polyester resins which must be cured at 
temperatures as high as 300 F. In the illustration 
shown, XRS-16631 served as the laminating resin 
for glass cloth, which was cured under vacuum pres- 
sure. A vinyl resin lacquer provides a good release 
agent for the parts in question. 


Physical Properties of Reinforced Plaspreg 


The discussion so far has centered upon furane 
resin impregnated plaster of Paris. Results are even 
more noteworthy when various reinforcements are 
included in the plaster. Long fibers such as hemp or 
sisal fiber have been known to strengthen plaster pat- 
terns and tooling. They likewise add considerably 
to the strength of Plaspreg. Glass flock, in particular, 
is effective in forming a strong and tough body which 
can take much mechanical abuse, and its introduction 
into plaster before impregnation is an important step. 
On the other hand, fillers such as diatomaceous earth 
and walnut flour have a weakening effect on plaster 
through a strengthening action on Plaspreg. 

In conclusion, it appears desirable to sum up some 
of the advantages and disadvantages of Plaspreg: 


1. Low Cost—Plaspreg is prepared from a low cost 
base material, plaster of Paris, which costs about 1 
cent per lb. Even when fully impregnated, the cost 
of Plaspreg is less than that of a thermosetting cast 
phenolic resin. 


2. Ease of Fabrication—From the standpoint of 
ease of fabrication and workability, plaster has few 
equals. In the Plaspreg process, plaster or Hydrocal 
tools, forms, or patterns are prepared in their usual 
manner and set at room temperature. A very stable 
structure is prepared with simple tools. Upon resini- 
fying and hardening, this form is rendered permanent. 


3. Physical, Chemical and Thermal Properties— 
These properties have been vastly improved over the 
straight plaster—placing fully impregnated Plaspreg 
in the same class as liquid cast resins—with the im- 
portant advantage of zero after-shrinkage. 


4. Applications—No form is too small or section 
too big to be handled by the Plaspreg process. Resin 
penetrations up to several inches have been accom- 
plished at room temperature and atmospheric pres- 
sure. Wherever plaster is used, resin impregnation 
can be applied to convert these articles to permanent, 
stronger materials of construction. 

Disadvantages: 

1. Drying—For best results the plaster forms should 
be thoroughly dried out. This necessitates an addi- 
tional step in preparing plaster and lengthens the 
time lapse before the tool can be used. 

2. Breaking—While all physical properties are im- 
proved some 300 to 400%, Plaspreg forms can still 
be broken, and one should not expect the treatment 
to convert plaster into a rubber-like unbreakable 
material. 
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Mass Production of Precision Castings 


A Pictorial Visit to Haynes Stellite Co. 


NE OF THE MOST MODERN PLANTS for the mass 
production of precision castings is that of 
Haynes Stellite Co.. Kokomo, Ind. The “lost 

wax” process was used experimentally since 1937, 
but real mass production was not started until after 
the start of the war. In all a total of 25 million turbo- 
supercharger buckets were made in this plant, with 
production reaching a peak of 2,100,000 perfect Type 
B buckets in one month. 

With the end of the war, demand for precision 
castings underwent a transition so that now produc- 
tion is in progress on such parts as reciprocating 
slides for cloth cutting machines, fuel parts for avia- 
tion carburetors, horseshoe caulks, zipper slides, diesel 
engine parts, glass mold cut-off rings and many air- 
craft and aircraft engine and gas turbine parts. 

The largest part Haynes has made is the propeller 
hub for the “Ercoupe,” which weighs about 3 lb. 
With present pressure casting furnaces, 5 Ib. is the 
maximum weight casting that can be handled, and 
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maximum dimension in one direction of 7 to 8 in. 
At the present time Haynes does not feel that it is 
practical to produce to tolerances closer than 0.003 
in., and prefers to work to +0.005 in. 

This pictorial presentation serves well to comple- 
ment the Manual on Precision Castings, which ap- 
peared in the March 1946 MATERIALS & METHODS. 

—T.C. D. 
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At Hayne injectton dtes.are Pte- 
2 pared of a bismuth tin alloy from 
the master pattern. These dies are a nega- 
tive of the master pattern. To make the 
die, half the pattern is imbedded in plaster 
and metal poured around it. After the first 
half of the die is finished, the plaster is 
removed and the second half of the die ts 

poured. Here is a completed die. 
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a vibrator. Vibration from the table packs 
the imvestment material tightly around 
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investment has set and all fines have risen 
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Sodium Hydride Descaling 


To the Editor: 

In the January issue of MATERIALS 
& METHODS there is a misstatement 
which we wish to correct. 

We refer to the article on “Cleaning 
and Finishing” by T. C. Du Mond on 
page 141, in which it is stated, “Essen- 
tially the process consists of dipping 
parts into molten caustic soda contain- 
ing metallic sodium.” 

Technically this is incorrect. The 
sodium which is added is converted to 
sodium hydride, and since the impor- 
tance of the process depends on the 
presence of sodium hydride the above 
sentence should properly read “ 
containing sodium hydride.” 

H. L. Alexander 
Manager, Metal Descaling 


E. I. du Pont de Nemours & Company 
Niagara Falls, N. Y. 





We appreciate this correction on 
the part of Mr. Alexander who is Man- 
ager of the Metal Descaling Depart- 
ment of the du Pont Company, one 
of the originators of the sodium by- 
dride descaling process. A complete 
description of the process as used in 
one steel plant will appear in the May 
issue of MATERIALS & METHODS.— 
The Editors. 


The “Calutron” 


To the Editor: 

Please refer to MATERIALS & METH- 
ops, January, 1946, p. 3, where the 
electromagnetic method of separating 
uranium isotopes is briefly described 
in the Production Frontiers depart- 
ment. The second sentence reads: “The 
Machine, a Westinghouse creation 
called the ‘Calutron,’.. .” 

Since this machine is a mass spectro- 
graph, it dates back directly to J. J. 
Thompson prior to World War I with 
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important contributions since by As- — 


ton, Dempster, Nier and others. The 
word “creation” evidently does not 
thus refer to its early origins. 

Reference to the Smyth Report 
shows the application of the Calutron 
to the nuclear bomb project was far 
from being exclusively a Westing- 
house contribution. To begin with, 
Smyth (11.5) gives the derivation of 
the name as “a... ‘calutron’ (a name 
representing a contraction of ‘Califor- 
nia University cyclotron’).” In (11.4) 
and (11.6), E. O. Lawrence is given 
credit for early work on this device 
and was in charge of the University 
of California group of scientists, a 
number of whom are mentioned, in- 
cluding E. U. Condon and J. Slepian 
from Westinghouse. In (11.9) credit 
for the electromagnetic separation 
plant itself is apportioned six ways as 
follows: “The Radiation Laboratory at 
the University of California was re- 
sponsible for research and develop- 
ment; the Westinghouse Electric and 
Manufacturing Company for making 
the mechanical parts, i.e., sources, re- 
ceivers, pumps, tanks, etc.; the General 
Electric Company for the electrical 
equipment and controls; the Allis- 
Chalmers Company for the magnets; 
the Stone and Webster Engineering 
Company for the construction and as- 
sembly; and the Tennessee Eastman 
Company for operation.” 

Since the electromagnetic method 
appears to have been a most impor- 
tant source of fissionable material (for 
nearly a year it was the only plant in 
operation), (11.37), and it was in 
large scale operation during the winter 
of 1944-45 producing bomb quality 
material (11.42), there is so abun- 
dant credit for all I am sure calling 
attention to the share of the other 
associated groups will in no way be 
considered to detract from the great 


role Westinghouse played in this and 
other parts of the project. 

Albert Thomas Fellows 
Willow, New York 


We are sorry that our reference to 
electromagnetic methods of separating 
uranium isotopes failed to give proper 
credit to the University of California 
for its work in developing this impor- 
tant device. As Mr. Fellows points out, 
several companies including Westing- 
house share the credit for the develop- 
ment and manufacture of the Calutron. 


—The Editors. 


High-Speed Photography 
To the Editor: 

I have read with interest the article 
on high-speed movie cameras that ap- 
peared in the February, 1946 issue of 
MATERIALS & METHODS. In the prep- 
aration of any article as comprehensive 
as this, it is difficult to avoid errors, 
and when information is taken from 
existing files, there is little opportunity 
to determine whether or not it is up 
to date. I feel that the author did an 
excellent job of covering a subject on 
which there is very little published in- 
formation. However, the reference to 
the-Edgerton high-speed movie equip- 
ment manufactured by the General 
Radio Company contains a number of 
misstatements that I feel should be cor- 
rected. 

The upper limit of flashing speed 
of this equipment is at present be- 
tween 1500 and 2000 frames per sec- 
ond, while this is well below the maxi- 
mum speeds obtained by the Eastman 
and Fastex cameras, The General Radio 
equipment is capable of photograph- 
ing much more rapid motion than are 
the other two cameras by virtue of its 


(Continued on page 1025) 
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16-inch car wheel, cold-stamped in three operations 
(two draws and one flange) with no intermediate an- 
nealing. Made of '4"-thick N-A-X HIGH-TENSILE plate. 





. «. WITHOUT LOSS OF OTHER CHARACTERISTICS 


Because of an unusual combination of physical properties that are 
inherent in the steel, N-A-X HIGH-TENSILE will take deep and 
difficult cold forms without losing other desirable characteristics. 
It retains structural strength, impact toughness, fatigue-resistance, 
excellent weldability and high corrosion-resistance during and 
after production processes. It makes possible lighter, stronger, more 
durable parts and products, and greater economy in manufacturing. 


For better steel stampings, specify N-A-X HIGH-TENSILE steel. 


GREAT LAKES STEEL CORPORATION 


N-A-X ALLOY DIVISION ° DETROIT 18, MICHIGAN 
UNIT O F NATIONAL STEEL CORPORATION 
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extremely short effective exposure, 
which amounts to a few microseconds. 
The limiting factor is the amount that 
che image will move on the film during 
the exposured time, and hence even at 
8,000 frames per second on the Fastex 
g mm. camera, the effective exposure 
is considerably longer than that of the 
Edgerton equipment. Little, if any, is 
gained by going to the 8,000-frame 
speed unless the object to be photo- 
graphed is moving sufficiently slowly 
to produce no blur. 

The weight of the equipment as 
stated in your article is entirely in 
error. The complete equipment con- 
sisting of power supply, lamps, and 
camera weighs less than 250 pounds. 
Your article details a number of spe- 
cial lighting arrangements that have 
been used with the Fastex and Eastman 
cameras, and I suspect that some of 
these would weigh at least as much as 
our equipment. 

The price of the complete outfit is 
approximately $3,000.00, and this in- 
cludes the services of an engineer to 
set up the equipment and instruct the 
purchaser in its use. 

As you point out, the General Radio 
high-speed photographic equipment 
has found its principal use in the re- 
search laboratory rather than in indus- 
trial trouble shooting. This is undoubt- 
edly because it is capable of arresting 
considerably faster motion than are 
the other two cameras, and hence can 
be applied to research problems that 
are much more advanced than those 
encountered in industrial plant main- 
tenance. Often when the Fastex and 
Eastman cameras are used for these 
ultra-high-speed applications, a Strobo- 
scope has been used as the light source. 

C. E. Worthen 
Publicity Manager 
General Radio Company 
Cambridge 39, Mass. 


Thanks to our reader Worthen for 
his corrections and additional informa- 
tion om the subject of high-speed 
movie cameras. We are sorry that the 
inaccuracies appeared, but as sug- 
ested, such imaccuracies occasionally 


cur from reference to older litera- 
re-—The Editors. 
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Composition of Aldecor 


To the Editor: 

The composition published in your 
January issue, page 88, (Steels and 
Irons, review article) is not the analy- 
sis of “Aldecor,” but that of U. S. 
Patent No. 2,378,437, awarded to the 
late Dr. B. D. Saklatwalla. 

“Aldecor” is the name of a well 
established high-strength steel having 
the following composition: 

C fae. 3. 3-. 

Mn_ .15-.40 Cu .35-.60 

P 26-:15 Mo .16-.28 

S  .05 Max. 

It has a yield point of 50,000 psi. 
minimum; tensile strength, 70,000 psi. 
minimum; elongation in 2 in.—22% 
minimum. 

It is manufactured by the Republic 
and Carnegie-Illinois Steel Corpora- 
tions and the Lukens Steel Company, 
and is proving itself to possess excel- 
lent forming and welding character- 
istics, as well as a substantial degree of 
corrosion-resistance. 

William B. Brooks 
Metallurgist and Welding Engineer 


Alloys Development Company 
Pittsburgh, Pa. 


We take this opportunity to set the 
records straight on the correct compo- 
sition of Aldecor and regret that due 
to a mixup on our part in studying in- 
formation released by Alloys Develop- 
ment Company the wrong analysis was 


published —The Editors. 


Clad Stainless Steel 


To the Editor: 

My attention has been drawn to 
your article in the November, 1945 
MATERIALS & METHODS, entitled: 
“Important Cladding Techniques,” con- 
densed from Steel. 

Unfortunately, the article in its con- 
densed version did not mention the 
most important point of all, and that 
is how the cladding is successfully 
made. The process that Mr. Townsend 
employs at the Jessop Steel Company 
is known as the Armstrong Process, 
wherein the stainless steel is electro- 
plated with iron, and this is juxtaposed 


against low carbon steel backing 
plates, and after the assembly is elec- 
trically edge welded, the whole is 
rolled down together and thereafter 
separated, producing two perfectly uni- 
formly clad plates of stainless clad, 
and that cannot be said about any 
other process. 

Thousands of tons of stainless clad 
have been produced by my process, 
not only in the United States, but also 
in Europe. 


P. A. E. Armstrong 
Westport, Conn. 


We are sorry to learn that the digest 
referred to omitted one important fea- 
ture of the original article, mainly the 
reference to the Armstrong Process. 
Mr. Townsend’s article did not indi- 
cate just what process he was primarily 
concerned with, but it is unfortunate 
that we gave space to other processes 
described and completely overlooked 
this important process—The Editors. 


Plastic Engine Coating 


To the Editor: 

Your article on the “Brazed Stamp- 
ings Basis of New Auto Engines” was 
very interesting and informative. 

In one paragraph you refer to a 
clear hard coat of plastic placed on 
the inside of a water jacket, and which, 
after baking becomes so durable that 
it cannot be removed by caustic solu- 
tions. 

We are searching for such a mate- 
rial for use in the tub of our new auto- 
matic. Would you care to give me in- 
formation as to the name and source 
of supply so that we might check 
further on this material. 


Karl Groves 
Materials Engineer 
Apex Electrical Manufacturing Co. 
Cleveland 10, Ohio 


The plastic material used in this 
engine (see MATERIALS & METHODS, 
February, 1946, page 439) is made by 
Ault & Wiborg Corporation, Dana & 
Thomas Aves., Cincinnati, Ohio. It is 
our understanding that this company 
makes several types of impregnating 
compounds and coatings for applica- 
tions to metals —The Editors. 
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ton and the copper-base filler being “cemented” 
into one continuous alloy structure. 


The conventional powder metal part is porous. 
Sometimes that’s desirable. Sometimes it isn’t. 
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If you’re reaching for top tensile and impact 
strengths, or extra hardness, or the ability to 
electroplate or machine the finished item—you 
don’t want a porous structure. 


That’s why we’re happy to announce that our 
research has produced a new and non-porous type 
of powder metal part-—SINTEEL-G. It’s a sintered 
steel compact in which every interstice is filled 
with a copper-base alloy—the iron-base skele- 


Write, phone or wire 


But there’s more to the material than strength, 
heat treatability, platability, and machinability. 
SINTEEL-G pieces can be made more cheaply 
and in larger sizes. Several simple parts can be 
self-brazed together (without flux) into more in- 
tricate shapes than can be pressed in one piece. 


Your cue is to determine which parts of your 
product should be made in SINTEEL-G. Perhaps 
our invention will prove to be your progress. 


My 
e fy, 


AMERICAN ELECTRO METAL CORPORATION  <g@Sicyrareat 
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YONKERS 2, NEW YORK 


Offices in Chicago, Dayton and Detroit 
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MATERIALS & METHODS MANUAL 


This is another in a series of Manuals on engineering materials and processing 
methods, published at periodic intervals as special sections in Materials & Methods. 
Each of them is intended to be a compressed handbook on its particular 

subject and to be packed with useful reference data on the characteristics 

of certain materials or metal forms or with essential principles, best procedures 

and operating data for performing specific metalworking processes. 


Engineering 
Bronzes 


Contents 























by KENNETH ROSE 


Engineering Editor, MATERIALS & METHODS 


“Engineering Bronzes” is a designation applied to those 





copper-base alloys, developed in recent years, that approach 
indeed in some ways exceed—properties of the best steels. 
Here these distantly related materials are classified 

for convenience. Among the “engineering bronzes” can be 
found alloys which offer a wide variety of characteristics 

that permit a choice for most any type of application. 

In addition to listing compositions and characteristics of the 
alloys, this manual presents working information to guide users 
in forging, heat treating, machining, casting and cold working. 
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Nonhardenable Bronzes ...... . . Page 1031 
Hardenable Bronzes. . . ... . . . . Page 1034 
Fabricating the Engineering Bronzes. . . . . Page 1038 
Forms Gna Fuvanes . . . Ow st Page 1042 
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enters 


Copper, the first metal to be utilized 
by man, alloys readily with many 
metals to provide materials of in- 
creased usefulness to industry. Copper 
hardened with tin in either natural or 
man-made alloys formed the funda- 
mental material for cultural develop- 
ment antedating the use of iron, and 
remains today one of the basic types 
of metallic materials. 

With the development of harden- 
able steels the softer and less versatile 
brasses and bronzes went into tem- 
porary eclipse as engineering mate- 
rials, although still holding an im- 
portant place as materials of construc- 
tion where corrosion resistance, cold 
formability, bearing properties, and 
(later) electrical conductivity were 
paramount. In recent years there have 
been developed new copper alloys, 
some of them susceptible to improve- 
ment in strength properties by heat 
treatment, some offering increased cor- 
rosion resistance, and some with physi- 
cals approaching those of the best 
steels. These alloys, truly engineering 
metals, are grouped here as the en- 
gineering bronzes. 
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Introduction 


The term “engineering bronzes” has 
no standing in metallurgical termin- 
ology, but is coined as a convenient 
expression to designate these alloys, 
otherwise unrelated. The word 
“bronze” is itself almost without metal- 
lurgical meaning. today. While the 
classical definition of a bronze would 
be “an alloy of copper and tin,” the 
material offered as ‘commercial 
bronze” contains no tin in its nominal 
composition. Other alloys contain cop- 
per and zinc with a small percentage 
of tin added, and these are properly 
referred to as “tin brasses,” although 
they might be entitled to the designa- 
tion of bronzes under the definition. 
Finally, there is a growing use of the 
term “beryllium bronze” to indicate 
those copper-beryllium alloys usually 
termed beryllium copper. In this case 
the word “bronze” is used to mean a 
copper alloy of superior properties, 
and has nothing to do with tin content. 

The lay acceptance of the term 
bronze as indicating a superior mate- 
rial is quite definite and widespread. 
Copper alloy manufacturers recognize 
this thinking in their use of the word 





Free cutting alloys of phos. 
phor bronze contain from 
1 to 2% lead. Such alloys 
are used for machined 
products such as these pre 
ciston meter parts. (Cour 
tesy: Riwwerside Metal ¢ 


in connection with many commercial 
alloys that could not stand with the 
copper-and-tin definition. Use of the 
term “engineering bronzes” to mean 
those copper alloys, with or without 
tin, showing engineering properties 
has therefore a certain sanction from 
trade custom. 

The distinctive properties of copper 
that make it so valuable in modern 
technology are high electrical conduc- 
tivity, high thermal ‘conductivity, fair 
strength, excellent resistance to atmos- 
pheric or sea water corrosion, or to 
attack by many chemicals, excellent 
malleability, and receptivity to many 
kinds of finishes. These properties are 
present to a considerable extent in the 
engineering bronzes also.. A variation 
in properties is obtainable by alloying, 
along with additional variations due co 
method of fabrication. Additional 
properties conferred by alloying that 
are important in influencing the choice 
of certain of the engineering bronzes 
for industrial applications are pleasing 
color, acceptable anti-friction proper- 
ties, and ease of fabrication, particu- 
larly of machining and forging. 


MATERIALS & METHODS 
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A wide variation in properties is 
available within such a broad category 
as the engineering bronzes. However, 
the various alloys show certain broad 
features that control their selection and 
specification. 

The aluminum bronzes offer excel- 
lent resistance to acid corrosion, good 
casting properties, good strength prop- 
erties in the heat treated condition, 
and ease of hot or cold working, ac- 
cording to the composition of the par- 
ticular alloy being considered. An ad- 
ditional advantage of importance in 
the aircraft industry is the 10% weight 
saving possible with the high strength 
heat-treatable alloys. The golden color 
of the low-aluminum alloys fits them 
for many decorative uses. The factors 
determinative to its selection, then, 
are the combination of strength, cot- 
rosion resistance, and ease of fabrica- 
tion. 

When service at elevated tempera- 
ture is one of the requirements, and 
conditions require a copper alloy, alu- 
minum bronze should be considered. 
Its resistance to scaling and oxidation 
at elevated temperatures is the highest 
of the copper alloys. 

Aluminum bronze is lower in cost 
than the stainless steels, and is more 
easily fabricated. It is not subject to 
dezincification as are most of the 
brasses. Its resistance to alkalies is 
rather poor, however, and it should not 
be specified where strong caustic must 
be handled. 

While the silicon bronzes are not 
hardenable by heat treatment, they can, 
by proper work hardening, attain 
strengths equal to those of the alumi- 
num bronzes. Corrosion resistance is 
essentially equal to that of copper. The 
particular combination of properties 
deciding in favor of silicon bronze is 
ease of welding, corrosion resistance, 
and strength about equivalent to that 
of mild steel. 

Silicon bronzes are not subject to 
dezincification, and can therefore be 
used under corrosive conditions for 
which the brasses would not be satis- 
factory. Underwater marine use is an 
instance. Ease of fabrication in general 
is a characteristic of these alloys, and 
hey can be cast, cold- or hot-worked, 
nd machined without . difficulty. Be- 

use they can be readily welded by 
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General Classifications 


all methods, they should be given first 
consideration when fabrication of a 
corrosion-resistant part would include 
welding. 

Phosphor bronzes offer a wide 
range of service possibilities within 
their own group, depending upon the 
alloy. In general, they are utility alloys 
possessing corrosion resistance ap- 
proaching that of copper, with higher 
strength values. They also show good 
resistance to fatigue, and are exten- 
sively used for making corrosion-re- 
sistant springs. Low-tin grades pro- 
vide high electrical conductivity as a 
special property. High-tin alloys pos- 
sess greater strength and toughness. 
Leaded phosphor bronzes are free ma- 
chining types, especially suitable for 
parts that are best produced on screw 
machines or that require unusually 
good machining qualities. The same 
alloy possesses anti-friction properties 
due to its high lead content, and is a 
preferred material for bearings. 

Another material to be given con- 
sideration when corrosion-resistance 
must be combined with high strength 
and hardness is beryllium bronze. It 
is rather expensive. Like the engineer- 
ing steels, it can be fabricated in the 
unhardened condition and later heat 
treated to develop the high strength 
properties required. It possesses high 
fatigue resistance and is an ideal mate- 
rial for springs. Beryllium bronze 
Maintains its spring characteristics 
better than any other corrosion-resist- 
ant material. 

Beryllium bronze includes fairly 
good electrical conductivity among its 
desirable properties, and is ideally 
suitable for springs that must also 
serve as conductors in electrical ap- 
paratus. Electrical fuse clips, contacts, 
and similar parts make use of this 
combination of properties. It is 
practically nonmagnetic, and this com- 
bined with its excellent physical prop- 
erties and corrosion resistance 
prompted its use for many aircraft 
parts in wartime, when cost was not an 
important factor. Engine gears, cowl 
hinges, parachute. clamps, and radio 
and instrument parts were some of the 
military applications. 

There are parts for which electrical 
conductivity must be high, yet which 
require strength properties higher than 


copper can give. Tips for resistance 
weiders are such parts. Trolley wires 
make somewhat similar demands. A 
number of conductivity alloys offer the 
required combination of conductivity 
and strength. Chromium copper is one. 
Certain of the ternary beryllium alloys 
are others. These are important mate- 
rials for resistance welder electrodes, 
circuit breakers, and similar parts, and 
have a field of usefulness where pres- 
sures are such that pure copper elec- 
trodes will not resist deformation, but 
which require passage of large cur- 
rents. For this purpose the bronzes are 
not only in competition with pure 
copper, but with powder metallurgy 
products containing copper and tung- 
sten, etc. The powder metal com- 
pacts can be prepared to permit higher 
working pressures, but at a sacrifice of 
electrical conductivity. Tungsten, how- 
ever, has the important additional ad- 
vantage of being “nonwelding,” thus 
reducing tip pickup. The compacts 
high in tungsten are comparatively ex- 
pensive. 

Cadmium copper, or cadmium 
bronze, and the conductivity bronzes 
are available when high hardness and 
resistance to elevated temperatures are 
not important. They are less expensive 
than the preceding specialty materials. 
The conductivity bronzes find their 
largest application in trolley wires, 
where abrasion resistance and low cost 
are considerations along with high 
electrical conductivity. Cadmium 
bronze combines high strength with 
abrasion resistance and high conduc- 
tivity, and is a heat-treatable engineer- 
ing alloy especially suitable for use in 
the electrical field. 

These conductivity bronzes offer 
added strength and hardness to high 
electrical conductivity. They have no 
advantage where conductivity alone is 
required, as in power transmission 
lines, for which copper or aluminum 
lead the field. 

When requirements call for high 
conductivity combined with ease of 
fabrication, including machining and 
hot- and cold-working, tellurium cop- 
per may meet the need. It does not 
possess the hardness and abrasion re- 
sistance of the alloys already described, 
but instead combines high electrical 
conductivity with the machinability of 
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leaded brass. It is used for production 
of small machined parts for electrical 
equipment. 

It is interesting to note that the 
bronzes cover such a wide range of 
engineering properties that they offer 
materials tor high electrical conduc- 
tivity requirements, and others with 
resistivity as a special property. Re- 
sistance alloys included in the engi- 
neering bronzes are some of the 
cupro-nickels, certain nickel silvers, 
copper-manganese alloys, and several 
of the silicon bronzes. ‘Lhe aluminum 
bronzes have fairly high electrical re- 
sistivity also, as do some of the phos- 
phor bronzes. 

The cupro-nickels are primarily 
high corrosion resistance alloys. They 
have the advantage over the stainless 
steels of being easier to form, and of 
having better heat conductivity. Their 
principal use is in condenser tubing 
for marine use, and for chemical equip- 
ment requiring easy formability. The 
85-15, the 80-20, and the 70-30 alloys 
are sometimes used for electrical re- 
sistance purposes. When used as cor- 
rosion resistant tubing or sheeting, the 
cupro-nickels are fairly expensive ma- 
terials. 

The copper-zinc-nickel alloys known 
as the nickel silvers are also corrosion- 
resistant alloys, capable of being cold- 
worked to spring tempers, and, when 
the proper alloy is chosen, capable of 
being fabricated by all methods with- 
out difficulty. Its attractive appearance 
makes it desirable for many ornament- 
al purposes. Moderately priced, dur- 
able, and with acceptable strength 
properties, it is chosen for many engi- 
neering uses also. 

When intended for use as an elec- 
trical resistor, the nickel silvers, like 
the cupro-nickels, are best made with 
addition of fractional percentages of 
manganese, or iron, or cobalt. Magne- 
sium has been added to the cupro- 
nickels (with manganese and iron). 
The nickel silvers most commonly 
used for electrical resistance are those 
from 12 to 30%, with fractional per- 
centages of manganese added. 

Copper-manganese alloys are effec- 
tive resistivity materials, and this is 
their principal qualification as engi- 
neering alloys. Silicon bronzes with 
2 to 4% silicon and fractional per- 
centages of iron are electrically re- 
sistant to a degree that qualifies them 
for such use when required in con- 
nection with their more generally ap- 


plied properties. 
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Bronze has been a standard material 
for bearings for many years, and the 
newer alloys have increased its use- 
fulness for this purpose. Alloying with 
substantial percentages of lead confers 
valuable anti-friction properties upon 
the copper-tin combinations, esteemed 
for their resistance to distortion. The 
copper-zinc alloy known as commer- 
cial bronze is also a widely used bear- 
ing material. The bronze bearing al- 
loys are stronger than the babbitts, 
and can operate at higher tempera- 
tures. They usually are chosen when 
the bearing must operate at high loads 
and velocities. In aircraft engines, the 
silver-surfaced shell bearings seem to 
give superior performance. 

Graphited bearings, in which inden- 
tations filled with graphite help to 
protect the bronze, extend the field of 
usefulness of bronze bearing alloys. 
The high-lead tin bronzes, sometimes 
referred to as plastic bronzes, provide 
non-seizing qualities where lubrica- 
tion may not always be adequate, and 
where service conditions are not too 
severe. Improved techniques in cen- 
trifugally casting alloys, and improved 
bearing design, made possible the use 
of copper-lead alloys cast in steel shells 
for aircraft engine bearings. 

Another development in copper-tin 
bearing materials has been the oil- 
impregnated powder metal compact. 
These bearings have won a secure 
place in the automotive field. 

While the specific fields of applica- 
tion of each type of bronze is a matter 
upon which opinions differ, and cer- 
tainly would be considerably influ- 
enced by bearing design, the thoughts 
of one authority in this field are 
summed up as follows: Bronze bear- 
ings can be chosen where rotary, con- 
stant loads are involved. When heavy 
pounding loads must be carried the 
phosphorus-deoxidized bronzes with 
about 10% tin, or leaded bronzes of 
high tin content are preferred. For 
internal combustion engines and simi- 
lar reciprocating applications requir- 
ing high strength, copper-lead alloys 
with 25% lead or higher are recom- 
mended. These alloys may contain 
about 3% tin or 1% silver to reduce 
segregation of the lead, and to increase 
fatigue strength. Copper-lead alloys of 
high lead content are suitable for use 
at elevated temperatures, and seem to 
maintain their mechanical properties 
up to about the melting point of the 
lead. 


Chromium bronzes, in which hard 





chromium-bearing crystals are em!yeq. 
ded in a bronze matrix, are among the 
new alloys in the bearing field. Per. 
formance data are not yet available jp 
sufficient amount to evaluate their 
worth. 

When required corrosion resistance 
dictates a copper alloy, and when high 
strength at low cost is required, 
manganese bronze may be chosen. 
Cast or wrought alloys are available 
Manganese bronze is a good general 
utility high strength alloy, going into 
such parts as studs and shafts in the 
wrought form and into gears and 
similar stressed parts in cast form, 
Variations in composition can be made 
to give the strength or working prop. 
erties desired. It is not suitable for 
cold working. 

A comparatively new alloy in the 
high-strength, high-conductivity group 
maintains its properties, including 
spring tempers, to temperatures above 
600 F and shows only slight loss after 
short-time exposure to heats as high 
as 900 F. This is a copper-nickel- 
phosphorus alloy, now being used for 
parts in the electrical field. The ma- 
terial can be cold-worked, but is diff- 
cult to machine. 

When fabrication of a part must 
include both forging and machining, 
and high strength and corrosion re- 
sistance are required, a new bronze 
containing nickel and tellurium offers 
a solution. Free machining qualities 
are obtained by use of tellurium in- 
stead of lead, so that hot workability 
is not lost, and strength properties are 
not reduced. The bronze is suitable 
for screw machine operations and also 
is heat treatable to improve strength 
and hardness. It can be cold worked 
also. Gears, bolts, and high-strength 
screw machine products illustrate the 
kind of parts for which the alloy offers 
advantages. 

For production of nonsparking tools 
for use in mines, etc., beryllium bronze 
has almost a monopoly. It is one of 
the few industrial materials other than 
steel that can be hardened to cutting 
tool requirements. Hasdnesses of the 
same order have been claimed for some 
of the aluminum bronzes high in alu- 
minum and iron, but brittleness usu- 
ally accompanies this high hardness 
in the copper-aluminum-iron compo- 
sition. 

Other aluminum bronzes have been 
used successfully for forming dies 
where their hardness and the dissimi 
larity of die material and the meta! 
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being formed tends to reduce seizing 
and pickup. 

The engineering bronzes can be con- 
veniently classified into (1) those 
types mot hardenable by heat treat- 
ment, and (2) those compositions 
hardenable by such treatment. Alloys 


Silicon Bronze 

Grade A silicon bronze has a general 
composition of: 96% copper, 3.0% 
silicon, 1% zinc, tin, manganese or 
iron. It provides highest tensile 
strengths and corrosion resistance 
equal to or better than that of copper. 
Grade A is weldable by all methods; 
has excellent hot-working properties 
and work-hardens rapidly when cold- 
worked. The work-hardened material 
may possess tensile strengths in excess 
of 100,000 psi. For most compositions 
lead is held below 0.05% to avoid 
hot-shortness. Chief uses of Grade A 
silicon bronze are for welded tanks, 
outdoor signs, cut nails, nuts, bolts, 
screws, chemical equipment, springs, 
and marine hardware piston rods. The 
material is available as sheet, strip, 
plate or rod. 

Grade A silicon bronze becomes 
hot-short just below the melting point 
and should not be hot-worked above 
1475 F. Annealing and similar work 
should be done in a non-oxidizing at- 
mosphere, since a retractory scale of 
silica tends to form at high tempera- 
tures. Electrical and thermal conduc- 
tivities are only about 6% of those of 
copper, thus favoring welding by 
either electrical or gas methods. Ex- 
cellent sand castings are produced with 
sharp’ details. The addition of lead to 
0.5% increases machinability. 

Grade B silicon bronze general com- 
position is: 1 to 2.5% silicon, 0.5 to 
1.25% zinc, silver, manganese, or iron, 
balance copper. 

This material has excellent cold- 
working properties, tensile strengths 
slightly lower than the Grade A alloys; 
slightly poorer weldability; corrosion 
resistance equal to that of copper, 
work-hardens to a lesser extent than 
Grade A. Grade B silicon bronze is 
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of the second group include those 
hardenable by phase transformation 
and decreased solubility, and those 
hardenable by solution treatment and 
precipitation. A difficulty arises in 
even this simple classification in the 
case of the aluminum bronzes, for 


Nonhardenable Bronzes 


available as tube, wire and rod. Its 
principal uses are in the manufacture 
of bolts, nuts, screws, condenser tubes, 
welding rod, conduit, etc. 


Phosphor Bronze (Tin Bronze) 


Alloys of copper and tin, deoxidized 
by adding 0.05 to 0.40% phosphorus 
to produce sound, dense castings are 
known as phosphor bronze. They are 
produced in several grades, with tin 
content increasing to about 11% and 
phosphorus to about 0.5%. Strength 
and hardness (and cost) increase with 
increasing tin content. In casting al- 
loys with tin content above 5%, great 
care must be taken to keep reducing 
gases from the molten metal to avoid 
inverse segregation. Nonleaded grades 
are weldable. 

The phosphor bronzes offer tensile 
strengths higher than that of copper, 
good resilience, and good fatigue re- 
sistance. Hot-workability is limited by 
the narrow temperature range (1150 
to 1225 F) of hot plasticity, although 
Grade A alloys can be hot-worked to 
some extent from 1500 to 1650 F. 
Alloys containing up to approximately 
8% tin have excellent cold-working 
properties. All grades not leaded find 
extensive use as welding rod for car- 
bon arc and gas welding of many 
nonferrous metals, and for brazing 
cast iron. Leaded types have good 
weldability. 

Typical uses of phosphor bronze in- 
clude fasteners, springs, diaphragms, 
bridge bearing plates, contact points, 
etc. 

The 5% tin alloy is the most used 
of the phosphor bronzes. It possesses 
good spring properties, good bearing 
properties and good electrical proper- 
ties. Electrical conductivity falls off 
rapidly as tin content increases. A 


those compositions containing less 
than about 7.5% aluminum are not 
hardenable by heat treatment. Be- 
cause of the general similarity of prop- 
erties, however, all types of the alumi- 
num bronzes are combined in the 
second category. 


special high-conductivity, low-tin 
grade, containing 0.50% tin, has an 
equivalent conductivity of 40% (of 
copper). The approximate copper 
conductivity equivalent of the various 
grades is as follows: 


0.50% tin ....... 40% 
gs ee 14% 
BOTS Te 4. ek 13% 
10.00% tin ....... 11% 


The phosphor bronzes find wide use 
in electrical equipment because of 
their superior endurance and spring 
characteristics. 

The commonly available grades of 
phosphor bronze are: 

Grade A—5% tin 
General composition: 95% copper, 
4.75% tin, 0.25% phosphorus. 

Grade B—leaded 
General composition: 94% copper, 
4.75% tin, 0.25% phosphorus, 1% 
lead or screw machine products. 

Grade C—8% tin 
General composition: 92% copper, 
7.75% tin, 0.25% phosphorus. 

Grade D—10% tin 
General composition: 90% copper, 
9.75% tin, 0.25% phosphorus. 

Grade E—containing less than 4% 
tin for better electrical conductivity, 
or having other elements added for 
special purposes. 

Grade F—containing 6% tin 

A special free-cutting phosphor 
bronze is produced for screw machine 
products, bearings, bushings, etc. It 
consists of 4% zinc, 4% tin, 4% lead 
and the balance copper and is pro- 
duced by several companies. It ma- 
chines about as easily as free-cutting 
brass. Lead also improves bearing 
properties. It is sometimes called 
bushing bronze when provided in sheet 
form. 
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Manganese Bronze 


Manganese bronze is correctly clas- 
sified witn the tin brasses. They are a 
series of high strength wrought or cast 
alloys deoxidized with manganese. The 
wrought form possesses the highest 
mechanical strength of all the brasses 
and combines with this good corrosion 
resistance. It has good hot-working 
properties but poor cold-workability 
and is not ordinarily so fabricated. 

A general composition might be— 
copper, 57 to 60%; tin, 0.50 to 
1.50%; lead, 0.20% max.; manganese, 
0.50%; zinc, balance. Iron to the 
extent of 1% or more is frequently 
present. 

The forging temperature range for 
manganese bronze is about 1250 to 
1450 F. 

Of the casting alloys, the following 
are typical: 

High Strength (tensile 90,000 to 
110,000 psi.) —62% copper, 26.5% 
zinc, 3% iron, 5% aluminum, 3.5% 
manganese. 


Medium Strength (tensile 60,000 to 
70,000 psi.) —58% copper, 39.25% 
zinc, 1.25% iron, 1.25% aluminum, 
0.25% manganese. 

Leaded (tensile 55,000 to 65,000 
psi.) —61% copper, 35.5% zinc, 
0.75% lead, 0.75% tin, 1% iron, 
0.75% nitrogen, 0.25% manganese. 


Commercial Bronze 


Strictly speaking, commercial bronze 
is neither a bronze nor an engineering 
alloy. The material is 90% copper and 
10% zinc. Its chief interest to the 
engineer is as a bearing material and 
the fact that it is not subject to season 
cracking nor to dezincification, and so 
can be used for products to be given a 
baked enamel finish. 


Cupro-Nickels 

Two types of cupro-nickels, the 80- 
20 and the 70-30, form the bulk of this 
type of alloy used. A 95-5 and an 85- 
15 composition are available also. The 
largest use of both principal types is 


Manganese Bronze 

















Rod Forgings 
__cold worked | annealed | hot _ cold struck _ 
Tenssle strength, psi. _| 90.000 65.000 65.000 | 68.000 
Cupro-Nickel 
Hard Drawn | Annealed Hot Cold 
Rod Rod Forgings Forgings 
70-30 \ Tensile strength, psi. 85,000 55,000 55,000 to 60,000 to 
Cupre- 60,000 80,000 
Nickel } Yield strength, psi. 78,000 20,000 14,000 to 38,000 to 
(0.2% offset ) H 25,000 75,000 
Tensile strength, psi. 80,000 50,000 
80-20 | 
Cupro- —_—— — — 
Nickel } Yield strength, psi. 76,000 14,000 
(0.2% oftset ) 











Nickel Silvers 





Tensile Strengths, psi. 


























Copper | Nickel | Zinc hard annealed 

5% nickel silver | 62 | _5 _| __33 _| 90,000 to 104,000 | 51,000 to 53,000 
10% nickel silver | 62 1 ed re 101,000 52,000 

10% nickel silver | 67 | 10 | 23 | 87,000 to 103,000 | 50,000 
12% nickel silver | 66 | 12 22. | 88,000 to 102,000 | 52,000 to 54,000 
15% nickel silver | 66 | 15 | 19 | 85,000 t0 96,000 | 54,000 to 55,000 
18% nickel silver | 62 | 18 | 20,/| 100,000 61,000. 
18% nickel silver | 66 | 18 | 16 | 840001098000 | 61,000 _ 
20% nickel silver | 66 | 20 | 14 | 82,000 t0 90,000 | 51,000 to 54,000 
20% nickel silver | 75 | 20 + 81,000 49,000 _ 
30% nickel silver 62 eT 94.000 59,000 _ 



































Adapted from “Copper and Copper Base Alloys’ Wilkins and Bunn, 1943. 
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for condenser tubes or piping for salt 
water piping, but bolts, nuts, screws 
turbine blades, etc., are made of these 
alloys when severe service conditions 
warrant. 

The 70% copper-30% nickel alloy 
is the more widely used type because 
of its greater corrosion resistance and 
slightly higher physicals. It frequen:ly 
contains 0.50% iron and 0.50% man. 
ganese. 

The 80-20 alloy continues to find 
use as condenser tubing where service 
conditions are less severe. It is lower 
in price than the 70-30 cupro-nickel, 

Both types show the highest resis- 
tance to stress corrosion and corrosion 
fatigue of any of the copper-base al- 
loys. They can be hot- or cold-formed, 
welded by all methods, and have ex- 
cellent corrosion resistance. They are 
tough and rather difficult to machine. 
Annealing can be done at 1300 to 
1600 F. Hot working is best done be- 
tween 1600 and 1900 F. 


Nickel Silver 

A complete series of alloys with 
from 5 to 30% nickel comprise the 
nickel silvers. Grade A alloys contain 
three parts copper to one part zinc, 
while those of Grade B contain two 
parts copper to one of zinc. Corrosion 
resistance increases, not only with in- 
crease of nickel content, but also with 
an increase in the ratio of copper to 
zinc. A higher zinc content slightly 
lessens ductility and general work- 
ability, decreases corrosion resistance, 
increases electrical resistance, and fa- 
vors development of spring character- 
istics. These grades reflect the adapt- 
ability of the single-phase or two-phase 
structure of the alloy to various types 
of fabrication. 

The single-phase alloys, containing 
65% or more of copper-plus-nickel, 
are readily cold-worked, are more difh- 
cult to hot-form, cast well, and ma- 
chine fairly well: The addition of 
about 2% lead improves machin- 
ability. Because of high tensile 
strength with high modulus of elas- 
ticity, nickel silver is used\ extensively 


‘as a spring material. The principal 


use of these single-phase alloys is in 
the manufacture of tableware. 

Two-phase alloys contain 55 to 60% 
of copper-plus-nickel. They possess 
excellent hot-working properties, and 
can be fabricated into intricate shapes 
Lead is added to free machining grades. 
but these alloys are not suitable for 
forging. 


MATERIALS 


& METHODS 











per finish on bronze and 
strip is attained durime 
ling by use of bright an- 
ne furnaces such as these. 
rtesy: Bridgeport Brass Co.) 


The various alloys are named by the 
nickel content, and include 5, 8, 10, 
12, 15, 18, 20, 21, 25, and 30% nickel 
silvers. The 18% nickel silver is by 
far the most widely used. It possesses 
. silvery white appearance that, com- 
bined with its excellent resistance to 
corrosion, recommends it for architec- 
tural uses and for parts where attrac- 
tive finish is important. 

For spring stock, an 18% nickel 
silver with high zinc content (569% 
copper, 18% nickel, 26% zinc) may 
be used. When rolled 6 B. & S. Nos. 
hard it develops tensile strengths of 
the order of 100,000 to 125,000 psi. 

In the alloys designed especially for 
casting, zinc is held to a low percen- 
tage, about 5%. It acts as a deoxidizer 
and also tends to. refine the gram 
structure and to improve workability. 
The casting alloys have good fabricat- 
ing characteristics and can be cold or 
hot worked. Corrosion resistance is 
excellent. 


Bronze Bearing Alloys and 
Special Bearing Materials 


Several standard bronzes already 
mentioned are used to a considerable 
extent as bearing alloys. Commercial 
bronze is so applied, and also the lead- 
ed phosphor bronze containing 4% 
tin, 4% lead, 4% zinc. The latter al- 
loy is popular for high loaded bush- 
ngs, or for bearings operating under 

gh compression loads. 

A series of leaded bronzes, with 
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progressively increasing lead content, 
and resulting increasing plasticity, is 
of importance for medium and low 
duty bearings. The lead content con- 
fers a non-seizing quality upon the 
bearing, making it especially valuable 
where lubrication may be imperfect, 
or where the journal is of soft steel 
that might be scored by a harder bear- 
ing material. The higher-lead mem- 
bers of this series are sometimes called 
“plastic bronzes.” All are cast ma- 
terials. 

The 80-10-10 alloy is one of the 
most widely used of the leaded tin 
bronzes. 

A second series of high-lead bearing 
alloys, the copper-lead group, has been 
developed from the plastic bronzes, 
but utilizes a different technique in 
bearing manufacture. These materials 
are usually bonded to a steel shell. 
When cast against the steel shell the 
whole is quickly quenched to prevent 
lead segregation. 

Up to 2% of tin, nickel or other 
element, or to 1% of silver, may be 
added to the composition to increase 


Leaded Tin Bronzes 





Cop- | Tin | Lead | Tensile Strength, 
per % % % | pst. 
“85 | 10 | 5 | 25,000 to 30,000 


80 | 10 | 10 | 22,000 to 26,000 


75. | 10 | 15 | 20,000 to 25,000 


0 | 18,000 to 22,000 
70 5 | 25 | 16.000 to 20,000 





he ee 

















hardness or reduce the tendency of 
the lead to segregate. 

Sand or chill cast phosphor bronze, 
unleaded, and usually with 8 to 12% 
tin content, is a favored bearing ma- 
terial. The 10% tin content is stand- 
ard, with the 8% alloy satisfactory as 
an economy material where service 
conditions permit, and the 12% alloy 
used where additional rigidity is re- 
quired. 

Tin bronzes of 14 to 18% tin con- 
tent, produced as sand castings, are 
hard and possess little ductility. They 
are sometimes used as bearing materials 
subject to heavy compressive loads, and 
as bridge or turntable bearings. 

Self-lubricating, or oil-impregnated, 
bearings are a powder metallurgy 
product frequently having a_ basic 
composition of 90% copper and 10% 
tin. Graphite is added to the powdered 
metals, the whole is compacted under 
high pressure, sintered in a protective 
atmosphere, and impregnated with 
oil. As much as 50% of the volume 
of such metal compacts may be voids, 
capable of taking up oil. 


Copper Lead Bronzes 














| mae : : 
Copper | Lead Tensile Strength, 
% % pst. (app.) 
“eae 18,000 
+) ha a > ae 
70 40 18,000 
65 45 
60 L 16.000 
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Aluminum Bronze 


The aluminum bronzes are copper- 
base alloys in which aluminum is the 
principal alloying element, and usually 
contain small percentages of iron, sili- 
con, manganese, or nickel. Aluminum 
content may vary from about 4 to 
about 13%. Compositions can fei 
vided into two broad 
with an aluminum content yA oc about 
7.5% and heat-treatable to obtain in- 
creased hardness, and those with an 
aluminum content below that amount 
and not hardenable by heat treatment. 
Theoretically, a pure copper-aluminum 
alloy should not exhibit a beta phase 
until the aluminum content reaches 
9.7%, but commercial aluminum 
bronze alloys of 7.5% or better usually 
show two phases. 

Aluminum bronzes hardenable by 
heat treatment achieve this result by 
phase change and decreased solubility. 


Hardenable Bronzes 


Single-phase alloys are not hardenable 
by heat treatment. In general, the 
single-phase alloys are excellent cold- 
working materials with good hot work- 
ability, excellent resistance to attack 
by acids, and tensile strength equiva- 
lent to high brass. The duplex alloys 
are cold-worked with difficulty, have 
excellent hot-workability, increased cor- 
rosion resistance, and higher strengths. 
Alloys above about 11% tend to be- 
come brittle. Alkali resistance of both 


alloy types is poor. 

in general, these alloys are used 
where high tensile strengths and good 
corrosion resistance are required. 
Single-phase alloys can be annealed by 
heating to 800 to 1400 F, depending 
upon properties required. Duplex al- 
loys cat: be hardened by quenching in 
water from 1500 to 1600 F, and re- 
annealing at 700 to 1100 F depending 
upon the structure of the part as 





Increasing Aluminum Content 





Alpha 


” Alpha +- Beta 





High ductility 
(good cold working) 





Tensile strength 





decreasing Work hardens rapidly 
—_ 


Best Hot plasticity increasing Excellent hot working Best 
hot — (fair hot working) ay hot — 
working | Resistance to acid attack increasing Good working 
1350 to | Resistance to scaling or oxida- increasing Good 1300 to 
1550 F tion at high temperatures er 1650 F 


increasing High 
OO 


(poor cold working) 











5% Aluminum Bronze 

















% Copper | % Aluminum Tensile Str., psi. a Yield Str., 0.2% offset, psi. 
eee 7 cold worked annealed | coldworked | annealed 
| red sod sod | tod 
95 5 100.000 | 55.000 85.000 20,000 











8% Aluminum Bronze 















































% Copper % Aluminum | Tensile Str., psi. | Yield Str., 0.2% offset, psi. 
: cold worked | annealed cold worked | an annealed 
| rod | rod ee rod 
92 | 8 110.000 60.000 | 80.000 | 15.000 
10% Aluminum Bronze 
% % | 
% Alumi- % Manga- 
Copper | num Iron nese Tensile Str., psi. Yield Str., 0.2% offset 
| cold worked | annealed | cold worked | annealed _ 
a | eS a bo ne 2 ae Bee” Sag 
88.9 | 10 | 08 0.3 95.000 | 85.000 | 54.000 ~ 34.000 











1034 





well as upon the composition of the 
alloy. 

The 5% aluminum bronze is wide. 
ly used as a corrosion-resistant tube 
material. It has a golden color that js 
utilized in costume jewelry and for 
decorative structural work and ip 
tableware. 

When unusually high corrosion re. 
sistance is required, as in the oil fields, 
or for handling brines, fractional per- 
centages of silicon or arsenic may be 
added. 

The 8% aluminum bronze is a 
binary alloy that is not hardenable. 
Iron to 1.5%, or manganese or nickel, 
may be added. The material is fre- 
quently used in “as cast” or “as 
worked” condition for parts requiring 
good resistance to corrosion and shock. 

The 10% aluminum bronze usually 
contains several elements in addition 
to copper and aluminum to the extent 
of 1 to 4%. These can be iron, nickel, 
manganese, or tin. Such bronzes can 
be used in the “as cast” or “as worked” 
condition, or as annealed by the sup- 
plier. Because the alloy is about 10% 
lighter than other high strength copper 
alloys, it has been used for heavily 
loaded aircraft gearing and other air- 
craft parts, construction -machinery, 
cams, rollers, and slides. 

Several compositions in this group 
are more highly alloyed with analyses 
showing copper, 82%; aluminum, 
9.5%; manganese, 1.0%; nickel, 5.0%; 
iron, 2.50%. Tensile strength in- 
creases according to alloy to about 
105,000 psi., while attaining hardness 
of Rockwell 105B. 

Several additional high-aluminum 
alloys are used occasionally. A casting 
alloy of 12% aluminum, 5 to 8% 
iron, nickel and manganese combined 
with the balance copper, is reported 
as showing good wear-resistance, and 
as being suitable for heavy compres- 
sive loads. A wrought alloy of 13.5% 
aluminum, 4.5% iron is \reported as 
being hard enough for some nonspark- 
ing chisels and other tools. 

The 5% alloy and the 10% types 
are the most generally useful of the 
aluminum bronzes. All grades are diffi- 
cult to machine, and addition of lead 
is not advised because of its deleteri- 
ous effect upon hot-workability. Us« 
of 0.5% tellurium in the compositions 
has been tried by one supplier, anc 
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characteristics of 
phor bronze make that 


al weal for many 


favorable results are reported. 
These alloys are difficult to weld. 
An alloy of 95.5% copper, 2.5% 
aluminum, and 2% tin is prepared in 
wire form and achieves tensile 
strengths to 135,000 psi. when hard 


drawn. 


Beryllium Bronze 


A group of alloys of great interest 
to the engineer because of their re- 
markable properties is the copper- 
beryllium series. Alloys containing 
about 2% beryllium are most widely 
used, with ternary alloys gaining in 
importance. They are highly corrosion 
resistant and capable of heat treat- 
ment by solution and age-hardening to 
establish high mechanical properties. 
Because of the high cost of the ma- 
terial, its greatest use has been in the 
fabrication of small parts of high 
value. It is the best corrosion-resistant 
spring material available at present. 
Beryllium bronze springs show a re- 
markable freedom from hysteresis and 
elastic drift. 

In the fully heat treated condition, 
eryllium bronze has better wear re- 
istance than phosphor bronze and 
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finds use in manufacture of heavily 
loaded bushings, commutator seg- 
ments, contact clips, etc. While tensile 
strength in the annealed or solution 
treated condition is of the order of 
70,000 psi. precipitation hardening 
will increase this strength to about 
200,000 psi., and hardness values as 
high as Rockwell 41C. 

The alloy containing 2% beryllium, 
one of the most versatile of the beryl- 
lium bronzes, can be taken as typical 
of the useful binary alloys. It has a 
density of 8.23 and shows a very slight 
negative magnetic susceptibility. 

Beryllium bronze is usually furnished 
in the solution treated condition, often 
termed annealed, or may be offered 
with a stated amount of cold-working 
done upon it. When material is in- 


tended for springs, a given amount of 
cold work is specified, as the highest 
physical properties can then be ob- 
tained in the fully heat treated parts. 
The solution treatment consists of an- 


nealing at 1475 F for at least 2 hr., 
preferably 3 hr., and quenching im- 
mediately in cold water. The material 
can now be machined or cold-worked, 
or hot-worked in the range 1090 F to 
1425 F. It can also be welded, brazed, 
or silver soldered. When selecting a 
silver solder for this work, it is impor- 
tant that it melt and flow freely at a 
temperature below the melting point 
of the bronze (1587 F) and at the 
same time solidify at a temperature 
above the quenching heat of 1440 F. 
If the material has been cold-worked 
and has hardened so much as to pre- 


Beryllium Bronze 





| Thermal conductivity 
at 68 F 


Electrical 


Electrical conductivity, | 
Resistivity 


20C 








Soft or hard | | 0.14 t0 0.16 

drawn _ B.t.u./sq.ft./in./sec./F | 
Precipitation | 0.16 to 0.20 | 
hardened B.t.u./sq.ft./in./sec./F | 





| 17% of copper equivalent — 





60 ohms/mil ft. 








18 to 25% copper equiva- | 41 to 59 ohms/_ 
lent mil ft. 
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vent further work, or if it has been 
hot-worked at the forging tempera- 
tures, or if welding or soldering opera- 
tions have been performed, the part 
should be annealed. Heating to 1475 
F, holding at that temperature for 15 
to 30 min., and quenching immediate- 
ly in cold water softens the alloy. 

To obtain highest physicals, the 
bronze can be work hardened before 
the precipitation treatment. 

Heat treatment is completed by the 
precipitation hardening, in which the 
bronze is held at a definite tempera- 
ture, between about 480 F and 650 F, 
for the required time which is from 
1 to 2 hr. 

Since temperatures in the range of 
500 F and higher gradually affect the 
structure of beryllium bronzes, they 


Results of Working 


are not suitable for service conditions 
involving such temperatures. 

The modulus of elasticity of beryl- 
lium bronze is 17,000,000 to 19,000,- 
000 psi., while that for steel is 29,000,- 
000 psi. Therefore, when substituting 
a beryllium bronze spring for one of 
steel, the gage of the bronze should be 
increased slightly over that for steel 
if the same load deflection characteris- 
tics are desired. 

In the ternary alloys, use of up to 
0.5% nickel in 2% beryllium bronze 
is made to control grain size and to 
increase elongation. Nickel serves as 
a minor alloying element in this case. 
However, there are several true ter- 
nary alloys involving beryllium and 
copper, using cobalt, chromium, zir- 
conium, titanium, and nickel as a third 


Beryllium Bronze 





pst. 
Annealed, precipitation 
hardened 


Cold worked quarter hard, 
precipitation hardened 


Cold worked half hard, 


precivitation hardened 
Cold worked hard. 





mrecipitation ha rdened 


Tensile Str., 

150,000 min. 
160,000 min. 
170,009 min. 


180,000 min. 


Yield Str.. 0.5% | Rockwell hardness, 


elongation, pst. C scale 
. 90,000 33, min. 
92,0060 35 min. 
93,000 E 37 min. 
95,000 39 min 
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Phosphor bronze 1s : 
for warp and shute 
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for paper makin 
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element. Most of these precipitation- 
harden at higher temperatures, in the 
840-930 F range, and so retain their 
properties at higher service tempera- 
tures. The alloy 97% copper, 0.4% 
beryllium, 2.6% cobalt is a heat-treat- 
able casting alloy with over 45% 
equivalent conductivity. It finds use 
in resistance welding electrodes, etc 
Prepared in wrought form the con 
ductivity is slightly higher. Service 
temperatures to about 800 F can be 
used. 


Chromium Bronze 


A heat-treatable material offered in 
cast or wrought form and presenting 
interesting properties is chromium 
copper, or chromium bronze. The 
wrought alloy contains 99 to 99.5% 
copper with 0.5 to 1.0% chromium, 
to which may be added 0.1% silicon 
In the heat treated condition proper- 
ties will be: 





Tenstle Yield Si iene Electrical 
Strength trength, | Rockwell Cond u 





pst. pst. tivity 
72,000 63,000 B77 80% or 
better 





In cast form the composition is e: 
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sentially the same, with 04 to 08% 
chromium, and deoxidants. Tensile 
srength is lower, about 45,000 psi. 
being acceptable, while electrical con- 
ductivity remains above 80% equiva- 
lent copper. 

The alloys are precipitation harden- 
ing. Solution treatment may consist of 
quenching from about 1800 F, and a 
subsequent aging at about 900 F for 
6 to 8 hr. will harden the bronze. The 
high conductivity is arrived at only 
after heat treatment, the conductivity 
before treatment being about 40%. 

Chromium copper retains its high 
conductivity at elevated temperatures 
and can be used at temperatures to 
about 700, F. It finds application in 
resistance welding electrodes, circuit 
breakers, commutator switches, etc. 


Cadmium Bronze 


Cadmium bronzes offer a combina- 
tion of high strength, good abrasion 
resistance, high electrical conductivity, 
and moderate price. They are heat 
treatable wrought alloys consisting of 
99% copper with 0.4 to 1.0% cad- 
mium. One alloy adds 0.60% tin, with 
slightly higher strength but lower 
conductivity. Some physical properties 
given for wire are: 





| Tensile | Electrical 


: , Strength, | Conduc- 
Copper |Cadmium pai. aleiey 


% % 





99.0 | 1.0 | 90,000 | 89% _ 
98.6 0.80 95,000 | 61% 
9.60% tin 

















British manufacturers claim con- 
ductivities as high as 92% for their 
cadmium bronzes. 


Tellurium Copper 


A new material with interesting 
fabricating possibilities is tellurium 
copper, an alloy of 99.5% copper and 
0.5% tellurium. Tellurium has been 
added to several of the bronzes to 
impart free machining qualities with- 
out making the material unsuitable 
for hot-working, and it accomplishes 
the same effect with copper. Tellurium 
copper has excellent electrical conduc- 
tivity, is forgeable, weldable, and free 
machining. It can be cold-worked 
readily. Forging temperatures are 
1400 to 1600 F. 

The alloy is being used for fabricat- 
ing parts in the electrical and radio 
industries, such as contact pins, inserts 
n multiple contact assemblies, etc., 
nd for such parts as welding and 
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cutting tips, where thermal conducti- 
vity is important. 

Heat treatment consists of a solu- 
tion anneal, leaving the parts soft and 
suitable for cold working, and an 
aging treatment. For the solution 
treatment the work is quenched or 
cooled rapidly from 1400 to 1500 F. 
When a cold-working operation fol- 
lows, the aging treatment consists of 
heating for from 1 to 3 hr. at 775 F. 
When no work has been done the 
temperature for the aging treatment is 
increased to 850 F. 

The alloy is being used for bolts, 
nuts, screws, high strength screw ma- 
chine parts, etc. 


Nickel-Phosphorus Bronze 


A heat-treatable bronze combining 
high strength with high electrical con- 
ductivity, nickel-phosphorus bronze 
is being utilized for electrical applica- 
tions, for rivets, screws, cold-punched 
nuts, etc. It can be cold-worked readily 
in the solution annealed condition, and 
after aging can be drawn to a spring 
temper. It is difficult to machine. 
Electrical conductivity is 60% in the 
heat treated condition, and 50% in 
the hardest spring tempers. Tensile 
strengths can be increased to as much 
as 120,000 psi. by cold working after 
aging. Spring tempers are substan- 
tially maintained at temperatures of 
500 to 600 F. 

Heat treatment consists of quench- 
ing in cold water from 1400 F for the 
solution anneal, and aging 1 to 4 hr. 
at 850 F. 


Cast Tin Bronzes and 
Bell Bronzes 


Tin bronzes with tin content of 15 


to 25% can be heat treated, and hard- 
ened by phase transformation. These 
alloys are hard and brittle, and trans- 
formation rates are so slow that heat 
treatment is rarely practical. As much 
as 15 to 25 hr. may be required in the 
furnace. 


Nickel Bronzes 

A precipitation-hardening alloy with 
70% copper, 29% nickel, 1% tin is 
available. Cast bronzes of 5 to 8% 
tin and 1.5 to 8% nickel have been 
developed that cast well and can be 
hardened by heat treatment. A solu- 
tion treatment at 1400 F for 5 hr., a 
water quench, or air cooling where the 
size of the work is suitable, and an 
aging treatment at 550 to 600 F for 
5 hr. develops full properties. 

A series of nickel-silicon alloys of 
copper, is reported from Great Britain 
as suitable for elevated temperature 
use. A 98 to 99% copper, 0.5 to 1.0% 
nickel, 0.5 to 1.0% silicon composition 
gives tensile strengths of 50,000 psi. 
in the heat-treated condition and is 
used in locomotive fireboxes. A higher- 
alloyed material consists of 96 to 97% 
copper, 2 to 3% nickel, and 0.5% 
silicon, and offers tensile strengths to 
90,000 psi. 

A heat-treatable casting alloy, cap- 
able of giving over 40% electrical 
conductivity, has the composition 97% 
copper, 2.5% nickel, and 0.5% silicon. 


Miscellaneous Conductivity 
Alloys 


A castable conductivity alloy giving 
about 40% electrical conductivity has 
a composition 97% copper, 2.5% 
cobalt, 0.5% silicon. Tensile strengths 
in the heat-treated condition are re- 


Tellurium Copper (Typical Properties) 



























































Tensile Str., Yield Str., Rockwell | Electrical 
| pst. psi. | Hardness | Conductivity 
Hard drawn rod _| _ 72,000 62,000 | B84 | 50% | 
_As forged __—=_—_—|_—-36,000 ee Se 
Aged after forging | 58,000 38,000 B70 50% 
Nickel-Phosphorus Bronze 
| Tensile Strength, Yield Strength, Electrical 
pst. 0.2% offset, psi. Conductivity 
a SOY 65,000 ean PET Rae 
__ Half hard _ RS 78,000 me , = 60% AE 7 cl 
WW A Se? | Se oo) >”!!! Se 59% “il 
Special spring 120,000 105.000 50% 
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ported to be in the neighborhood of 
90,000 psi. This alloy is said to have 
better casting properties than the 
cobalt-bearing beryllium bronze for 
which it is sometimes substituted. 

A copper-iron-phosphorus _ alloy, 
precipitation-hardenable, is noted as 
gaining in favor for electrical applica- 
tions. 


Electrical Resistance Alloys 
Copper-Manganese Alloys—A series 

of compositions containing copper and 

manganese, with fractional percentages 


of iron, show electrical resistance val- 
ues sufficiently high to qualify as resis- 
tance materials. Alloys with from 90 
to 70% copper, remainder manganese 
and small quantities of iron, 
resistivities of from 35 to 100 mi- 
crohms per c.c., resistivity increasing 
in general as copper content decreases. 
When highest resistivities are to be 
obtained the quenched alloys are re- 
heated to about 1100 F for final heat 
treatment. The wires are ductile. 
Nickel Silvers—The nickel silvers 
with from 10 to 30% nickel show 





resistivities of from 20 to 38 microhms 
per cc. when 0.10 to 0.15% map. 
ganese is added to the standard com. 
positions. Operating temperatures 
should not be above 700 F. 

Silicon Bronzes—The grade A silj. 
con bronzes possess resistivities of the 
order of 25 microhms per c.c. 

Cupro-Nickels—Alloys of the 80-20 
and 70-30 types of cupro nickels, with 
0.10 to 0.30% manganese and frac. 
tional percentages of iron, show resis. 
tivities of about 25 to 35 microhms 


per C.c. 


Fabricating the Engineering Bronzes 


Fabricating possibilities for the en- 
gineering bronzes cover a range as 
wide as that of the compositions of 
the alloys or of their applications. 
These have been outlined under each 
alloy. Some are free machining, others 
are machined with difficulty; some can 
be cold- or hot-worked, others are more 
limited. Having listed the specific pos- 
sibilities of each composition, the fab- 
ricating operations can be considered 
in more detail. 


Machining 


Pure copper, of low hardness but 
very tough, is quite difficult to ma- 
chine. The tin bronzes are likewise 
tough and difficult to machine. Addi- 
tion of lead to the bronzes greatly 
improves machinability, but makes 
them hot-short, and difficult to weld. 
Addition of tellurium also improves 
machinability, permits hot-working, 
and does not greatly lower electrical 
conductivity, but tends to wear the 
cutting tools more than the leaded 
alloys. 

Cutting tools may be of carbon tool 
steel, high speed steel, or carbide-tipped 
types. Where runs are short, or where 
other factors dictate against the higher- 
priced tools, the carbon steels can be 
used. They are limited to lower cutting 
speeds. 

High speed steel tools will permit 
higher rates of production, and are to 
be desired for turning, drilling, tap- 
ping, reaming, milling, and for form 
tools. The gain in production is es- 
pecially noticeable in the case of lathe 
tools. High speed steel tips brazed to 
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carbon steel shanks reduce the cost. 

Carbide-tipped toots are frequently 
used for higa production, especially 
when castings or large diameter work 
pieces are being machined. They afford 
the greatest savings when compara- 
tively large amounts of metal must be 
removed. Since tool wear is lower, 
they produce better finishes and hold 
closer dimensions, while saving time 
for tool grinding and setting. 

When machining the bronzes, use 
of the highest practicable cutting speed 
with a moderate depth of cut and a 
relatively light feed is good general 
practice. However, when castings are 
being machined with carbon or high 
speed steel tools a low turning speed, 
with a depth of cut sufficient to get 
under the surface scale over the entire 
circumference, and coarser feed are 
recommended to avoid the abrasive 
action of the scale. The scale is re- 
tained to some degree on sand castings 
even after tumbling or pickling. When 
carbide tools are used on castings the 
initial cut can usually be made at the 
same speed as the semi-finish cuts. 

Free machining bronzes, including 
commercial bronze, low-nickel leaded 
nickel silvers, tellurium copper, leaded 
bearing bronzes, and tellurium-nickel 
bronze, can be turned with high speed 
steel tools at about 300 to 700 surface 
ft. per min., with feeds of about 0.006 
to 0.020-in. for roughing cuts, and 
0.003 to 0.015-in. for finishing cuts. 
Rake angles are reduced for these 
easily machined alloys to prevent 
“digging in.” Back rake may be held 
to 0 and side rake to 0 to 3 deg. with 


front clearance of about 6 deg., 0 to 
5 deg. side clearance, and a lead angle 
of 10 to 15 deg. Cutting speeds should 
be reduced to about half those given 
if carbon steel tools are used. For large 
work, or for parts being machined in 
large boring mills, the lower limits of 
cutting speeds should be used. 

Bronzes of medium machinability 
include the manganese bronzes, leaded 
nickel silvers with medium nickel con- 
tent, leaded phosphor bronzes, and 
silicon bronzes. They may be cut at 
about 150 to 300 surface ft. per min., 
with feeds of about 0.015 to 0.035-in. 
for roughing cuts, and 0.005 to 0.015- 
in. for finishing cuts. Rake angles may 
be 5 to 10 deg. for back rake, the same 
for side rake, and front clearance 6 to 
15 deg., side clearance 5 to 10 deg, 
and lead angle 10 to 15 deg. As before, 
cutting speeds for carbon steel tools 
should be about half those given. 

Hard to machine bronzes include 
the phosphor bronzes, nickel silvers, 
cupro-nickels, aluminum bronzes, 
beryllium bronzes, and chromium 
bronze. They can be turned at about 
75 to 150 surface ft. per min., with 
feeds of about 0.015 to 0.040-in., for 
roughing cuts, and 0.005 to 0.020-in. 
for finishing cuts. Turning tools may 
be ground with rake angles of 10 to 
20 deg. back rake, and 20 to 30 deg. 
side rake. Front clearance can be 10 
to 15 deg., side clearance 10 to 20 
deg., and the lead angle 15 deg. The 
same precaution to reduce speeds 
should be taken if carbon steel tools 
are used. 

Carbide-tipped tools permit greatly 
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increased cutting speeds in turning the 
bronzes, and otter important savings 
in machining time. They are best used 
wit a comparatively light feed and 
rather heavy depth of cut. Tool and 
machine must be rigid and free from 
backlash and play. 

For free machining bronzes cutting 
speeds should be from 400 to 800 sur- 
face ft. per min., and feed 0.015 to 
0.025-in. for roughing cuts, and 500 
ro 1000 surface ft. per min. and 
0.005 to 0.015-in. for finishing cuts. 
Bronzes of medium machinability can 
be cut at 300 to 500 surface ft. per 
min. with feeds of 0.015 to 0.030-in. 
for roughing cuts, and 400 to 600 
surface ft. per min. and 0.005 to 0.015- 
in. for finishing cuts. Hard to machine 
bronzes can be turned at 250 to 600 
surface ft. per min., using feeds of 
0.015 to 0.030-in. for roughing cuts. 
Finishing cuts may be made at 300 to 
800 surface ft. per min., with feeds 
of 0.008 to 0.015-in. 

Carbide tools should be kept sharp, 
and rake and clearance angles should 
be held closely. When the operation 
permits, the nose radius on the tool 
should be held to a minimum, usually 
1/32 to 1/16-in. Excess rake and 
clearance tend to weaken the cutting 
edge. 

Carbide tools to be used for cutting 


BACK RAKE 


free machining bronzes can be ground 
with no back rake, and with 2 to 6 
deg. side rake. Front clearance can be 
4 to 6 deg., and side clearance the 
same. The lead angle might be about 
10 to 15 deg. For medium machining 
bronzes 0 to 5 deg. back rake and 4 
to 8 deg. side rake may be used, with 
front clearance and side clearance also 
4 to 8 deg., and the lead angle about 10 
to 15 deg. Hard to machine bronzes 
can be cut with the tool ground to 4 
to 8,deg. back rake, 15 to 25 deg. side 
rake, 7 to 10 deg. for both front and 
side clearance, and the lead angle 10 
to 15 deg. 


Drilling 

When high production is desired in 
drilling operations drills of special de- 
sign are available. The slow spiral 
drill, intended for work with brass, 
has a helix angle ranging from 10 to 
22 deg. instead of the 26 to 30 deg. 
in the standard drill. It has a thin web, 
providing large chip clearance. These 
drills are often used for deep hole 
drilling and for screw machine work 
with the free machining and medium 
machining bronzes. For hard to ma- 
chine bronzes and for copper, high 
spiral drills having a helix angle of 
about 40 deg. are more successful. 

Cutting edges on the drills should 
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be flattened when drilling free machin- 
ing and medium machining bronzes, 
but not when working with those al- 
loys difficult to machine. Speeds of 
2u0 to 500 ft. per min. are common 
with free machining types, 75 to 250 
ft. per min. with the medium machin- 
ing alloys, and 50 to 125 ft. per min. 
for the difficult materials. Feeds for 
drill sizes from about ¥@ in. to % in. 
are about 0.003 to 0.020 in. per revo- 
lution. These values are intended for 
high speed steel drills. With carbon 
steel drills speeds should be about half 
those given. 

All standard types of reamers car 
be used on the bronzes when correctly 
ground, but best results are obtained 
with spiral flute reamers with a helix 
angle of 7 to 12 deg. Chatter is re- 
duced, and smoother finishes result. 
Left-hand spiral, right-hand cut ream- 
ers are most successful. Reamers 
should be ground with 0 deg. rake 
angle for free machining bronzes, and 
with about 3 to 6 deg. back rake for 
the more difficult to machine alloys. 
Clearance of 6 to 8 deg. is suggested 
for all alloys. 

When reaming free machining 
bronzes with high speed steel ream- 
ers, cutting speeds to about 200 ft. 
per min. can be used. Alloys of me- 
dium machinability require speeds of 
75 to 150 ft. per min., while the dif- 
ficult alloys are worked at 60 to 90 fet. 
per min. Feeds are approximately two 
to three times those used for drilling. 
Machining speeds should be reduced 
to about half these values when using 
carbon steel reamers. 


Tapping 

When holes in the bronzes are to 
be tapped, it is important that the 
correct tap drill be used. A drill size 
sufficiently large to provide a little 
clearance at the root diameter will 
greatly reduce the power required for 
tapping, and also reduce breakage of 
taps. 

For free machining alloys, taps 
should be ground with 2 to 4 deg. rake 
angle, or “hook.” The medium ma- 
chining types are best tapped with 5 
to 8 deg. rake angle ground on the 
tap. For the more difficult alloys, and 
for copper, an 8 to 15 deg. rake angle 
gives good results. Taps for use with 
these last alloys do best if a 10 to 15 
deg. chamfer is ground on the first 
two or three threads, and a spiral point 
ground on the flutes. 

Alloys in the free machining group 
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can be tapped at speeds of about 150 
to 250 ft. per min.; the medium ma- 
chinable group at about 60 to 150 ft. 
per min., and the others at about 30 
to 60 ft. per min. 

Milling 

The engineering bronzes can be 
milled with practically all ordinary 
types of milling cutters. Adequate 
clearance behind the cutting edges 
should be provided to prevent rub- 
bing. Too much clearance or rake will 
be shown in operation of the milling 
machine by a tendency of the cutter 
to dig into the work, or by excessive 
vibration. Excessive cutting speed pro- 
duces the same tendencies. 

Spiral cutters with a helix angle of 
20 to 30 deg. and helical cutters with 
50 deg. helix angle resist the tendency 
to dig in, and give fine finishes with 
all the bronzes. Width of the land 
should be held to a minimum. 

Cutting speeds will be greatly in- 
fluenced by the type of work, type of 
machine, width and type of cutter, and 

rate of feed. Speeds can be given as 
as generalized guides only. The free 
machining bronzes can be cut at from 
200 to 250 ft. per min., the medium 
machining alloys at from 150 to 200 
ft. per min., and the difficult to ma- 
chine types at from 50 to 150 ft. per 
min. 


Cold Working 


Cold working operations include 
drawing, forming, rolling, stampirig, 
spinning, bending, and heading. No 
essential similarity exists among these 
operations, so that only a broad and 
generalized statement can be made 
about cold workability, as “good,” 
“fair,” or “poor.” The alloys have been 
designated as to cold workability in 
the preceding section. 

An important feature of cold work- 
ing is the possibility of work-harden- 
ing materials not otherwise harden- 
able. Since the degree of work hard- 
ening can be calculated and controlled, 
it is possible to fabricate a part by 
such methods so that it will have defi- 
nite mechanical properties when com- 
pleted. Work hardening can be de- 
termined only for each individual de- 
sign, except in the case of such simple 
forms as springs, wires, and similar 
shapes. 

Rolled tempers on flat pieces are 
expressed as percentage reduction, or 
by such terms as quarter hard and half 
hard. The percentage reduction is in 
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more general favor at present, and all 
reductions in excess of 60% are given 
as percentages. 

The relationship between these 
designations is: 
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Drawn tempers for wire and wire 
products are also expressed as temper 
terms or as percentage reduction of 
area. Here also the trend is toward 
use of the percentage expression of 
cold work. Both methods are tabu- 


lated as follows: 
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Drawn rod, bar, and tube tempers 
are usually expressed in terms of tem- 
per as 4-hard, 4-hard, hard, and o 
casionally extra hard. The exact re- 
duction of area cannot be expressed in 
a simple tabulation. 

Drill temper, used for rod for many 
purposes, corresponds to a reduction 
of area of about 20 to 25%. 


Pressworking 
The bronzes can be blanked and 


formed on presses in the same manner 
as the brasses, but are in general less 
malleable and tend to work-harden 
more readily. Metal for drawing and 
forming should not be highly pol- 
ished; a matte finish holds the lubri- 
cant better. Lubricants for blanking 
and cupping are soaps, of animal or 
vegetable oil with special body min- 
eral oils, and diluted with from four 
to 20 parts of water. For drawing and 
forming, lard oils, tallow, palm oil, 
vegetable oils, or mineral oils are used. 
Soap powder may be applied in solu- 
tion, the work dried, and the film of 
soap remaining on the work used as 
a lubricant. 


Hot-working 


Most of the bronzes have definite 
temperature ranges within which hot 
working can be done, and these ranges 
should be adhered to closely in forg 
ing, hot pressing, or extruding th 
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allovs. Many are subject to hot-short- 
ness at temperatures close to the melrt- 
ing point. Jn general, hot-working 
an ves are narrower than for the steels 
and for most other metals. 

Hot-working ranges have been given 
for most of the bronzes that are con- 
sidered as hot-working materials. Rat- 
ing of hot workability would depend 
upon the power required to hot work 
a given material, the hot-working 
range, and adaptability to the various 
types of forging and other hot-work- 
ing methods. The rating can be given 
in only general terms, such as “good,” 
“satisfactory, or “poor.” 

The excellent quality of the parts 
produced by hot-pressing has made 
this type of forging extremely popu- 
lar in recent years. The work is dense, 
sound, and possesses good surface tex- 
ture. Forgings in general can be ma- 
chined easier than cast parts because 
of the freedom from adhering sand 
and hard surface scale. It has been es- 
timated that from four to six times 
as many forged parts can be machined 
per tool setup as is possible with sand 
castings. 

When work that has been formed 
by forging requires considerable ma- 
chining to finish, a composition con- 
taining sulfur, selenium, or tellurium 
may be of advantage. While lead 
makes the bronzes of little value as 
forging alloys, selenium, sulfur, and 
especially tellurium have much less 
effect upon hot-workability. All greatly 
increase the ease of machining bronzes. 


Casting 


Bronzes lend themselves well to 
fabrication by casting. All of the cast- 
ing methods in use in the foundry can 
be applied to bronzes—green or dry 
sand, floor molding, centrifugal, pre- 
cision, etc. The casting procedure de- 
pends so greatly upon the design of 
the part to be cast that only general 
principles can be mentioned, with the 
caution that they are subject to wide 
variation in practice. 

Because the bronzes are cast at tem- 
peratures about 500 F lower than those 
tor the ferrous metals, they usually 
require finer sands, since steam is not 
generated so rapidly. Finer sands are 
necessary also because a finer surface 
s desired. Larger gates and risers are 
needed because of the greater shrink- 
ge of the copper alloys. 

Since copper, quite resistant to oxi- 

ition at ordinary temperatures, is rap- 
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idly attacked as it approaches its melt- 
ing point, a cover—frequently char- 
coal—is usually maintained over the 
molten metal. Borax, soda ash, glass 
or lime and fluorspar are also used. 
Phosphor copper serves as a deoxi- 
dizer, in amounts of 6 to 8 oz. per 100 
Ib. of metal, or 1 Ib. per 100 Ib. if 
phosphor bronze is being produced. 

For phosphor bronzes, gates are 
made slightly heavier than for the red 
brasses. Melting is accomplished as 
rapidly as possible, and super-heating 
and soaking are avoided. Pouring tem- 
peratures of 1950 to 2250 F are gen- 
erally satisfactory, and the tempera- 
tures before pouring should not rise 
more than 100 F above the pouring 
temperature if coarse grain is to be 
avoided. 

When high-lead bronzes are to be 
cast, a sand of AFA Fineness No. 150 
to 230 is suggested, unless a facing 
material is to be used, since these al- 
loys penetrate the sand deeply. Molds 
must be well vented. A facing of 
plumbago is helpful. These alloys have 
a long cooling range, and are subject 
tO porosity. 

Pouring temperatures depend upon 
composition, and even for a given al- 
loy they are influenced more than or- 
dinarily by the nature of the mold and 
size of the casting. Temperatures may 
be within the range 1850 F to 2200 F, 
with an average about 2050 F. 

Aluminum bronzes are cast in the 
same sands as other bronzes, with pre- 
cautions to keep moisture content low 
when using green sand molds. Some- 
what higher permeability is desirable 
also, both precautions being taken to 
avoid pinholing and scumming of the 
casting. These alloys will ordinarily 
have a better surface than phosphor 
bronzes cast in the same sand, because 
of the higher surface tension of alu- 
minum bronze. 

Gating must be planned so as to in- 
troduce the metal into the lowest por- 
tion of the mold as quietly as possible. 
Heavy risers are commonly used, so 
that yields will normally be over 50%. 
Pouring temperatures are not as Criti- 
cal as with some of the other bronzes, 
but will range between about 1950 F 
for heavy castings and 2250 F for light 
sections. 

The distance the metal drops from 
the pouring ladle to the mold should 
be kept as short as possible and the 
gate should be kept filled to avoid 
drawing dross into the mold. 


Silicon bronze casting requires care- 
ful sand control. Sands should have 
an AFA grain size of 140 to 200, a 
permeability of 15 to 39, and a mois- 
ture content not exceeding 6%. Sili- 
con bronzes have a shrinkage less than 
that of the aluminum bronzes, but 
higher than for the phosphor bronzes. 
Gating practice should be about the 
same as that for the latter alloys. Riser- 
ing should be so located that the last 
metal to enter the mold will be in the 
risers. 

The metal should not be super- 
heated, and pouring temperatures 
should be as low as will enable the 
metal to fill the mold completely. For 
small castings or thin sections, this 
may be 2100 to 2150 F. Small to me- 
dium castings are poured to 2000 to 
2050 F, while large castings, and those 
having simple forms, may use 1900 
to 1950 F. 

Nickel silvers, leaded and unleaded, 
require careful attention to sand selec- 
tion. Good refractory qualities are 
needed, and moisture should be kept 
low, not above 6%. Skin-drying is 
helpful. Kerosene or fuel oil can be 
used for swabbing or patching, and 
flour or plumbago are sometimes used 
as facing materials. 

Liberal gates and risers are necessary 
because of the high shrinkage of the 
nickel silvers. The risers should take 
the last metal to enter the mold. Care- 
ful locating of gates and risers is 
important, and should be carefully 
planned for each design. 

Pouring temperatures can range 
from 2050 to 2350 F for heavy cast- 
ings to 2300 to 2600 F for light cast- 
ings, depending upon the alloy used. 

Manganese bronzes have good cast- 
ability, but high shrinkage requires 
careful consideration of gating and 
risering. Sand selection is not critical, 
but moisture should be kept low. The 
mold can be filled by simple displace- 
ment, using bottom pouring or any 
other method that will keep agitation 
to a minimum. 

When manganese bronze is being 
alloyed at the foundry, it is customary 
to make up a hardening alloy first, 
melting the manganese, aluminum and 
iron with an amount of copper suf- 
ficient to give an alloy capable of ready 
solution in copper. The hardening al- 
lov is poured into slahs or ingots for 
remelting. Copper is then melted and 
the correct amount of hardening allov 
added, followed after its complete sol- 
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ution by the required amount of zinc. 
The alloy is then thoroughly stirred, 
and poured into the molds, or into 
ingots for remelting. 


A “drawn flat product,” by defini- 
tion of the Copper and Brass Research 
Association, is a solid section of rela- 
tively great length in proportion to its 
thickness, having two plane parallel 
surfaces and two longitudinal edges, 
both planes and edges brought to final 
dimensions by drawing through a die. 
A “drawn bar” is a flat product over 
3/16-in. thick and to and including 
12-in. width. A “drawn strip” is be- 
tween 0.003-in. and 3/16-in. thick and 
to 20-in. wide, while “drawn flat wire” 
is of the same thickness but to 114-in. 
width. A “rolled flat product” is the 
same solid brought to its final dimen- 
sions by rolling, with edges unfinished 
or brought to final width by slitting, 
shearing, sawing, or by rolling to vari- 
ous contours. The type of edge should 
be indicated. “Rolled flat wire” meets 
the dimensions of drawn flat wire; 
“rolled strip” and “rolled bar” parallel 
the drawn products. “Foil” is a rolled 
flat product up to and including 0.003- 
in. in thickness; “plate” is rolled over 
3/16-in. thick and over 12-in. wide; 
while “sheet” is rolled from 0.003 to 
3/16-in. thick and over 20-in. wide. 

“Rod” is a round, hexagonal, or 
octagonal solid section furnished in 
straight lengths. If brought to finished 
dimensions by drawing through a die 
it is drawn rod; if finished by extrud- 
ing, extruded; if extruded and subse- 
quently drawn, extruded and drawn 
rod. “Cold rolled rod” is brought to 
finished dimensions by cold rolling, 


Before pouring, the metal is brought 
up to a temperature at which it shows 
a slight flare. This may be 1850 F with 
low strength bronzes, or about 1950 


Forms and Finishes 


“hot rolled rod” by hot rolling, and 
“turned rod” by machining. A solid 
section other than round, hexagonal, 
octagonal, square, or rectangular, fur- 
nished in straight lengths, is a “shape.” 

A “tube” is a hollow product of 
round or any other cross-section, hav- 
ing a continuous periphery. “Pipe” is 
seamless tubing conforming to stand- 
ard pipe sizes, “seamless tube” indicat- 
ing that it was made with a continuous 
periphery at all stages, in contrast to 
brazed, welded, open-seam, and lock- 
seam tube. A tube of non-uniform 
wall thickness, or of irregular periph- 
ery, or both, is a “tubular shape.” 

Sizes are now given in terms of 
nominal dimensions rather than in 
gage sizes. Diameters of wire are 
given in decimals of an inch. Weight 
per piece or per unit of length or of 
area can be used for large plates or 
other forms. 

Round wire in coils is supplied in 
diameters to 0.060 in. (No. 4/0 
B&S); square, hexagonal or octagonal, 
minimum dimension, 0.050 in., maxi- 
mum, % in.; flat, from 0.016 in. to 
0.250 in. thick, and 0.032 to 0.750-in. 
wide. 

Mill finishes include plain pickled 
finish, produced by immersion in sul- 
furic acid, and duller in appearance 
than the bichromate finish; bichromate 
dipped finish, giving a nearly complete 
removal of scale and oxide; bright 
dipped finish, obtained by final im- 


mersion in oxidizing acids, and giving 


F for high strength metals. Po iting 
should take place at the highest em. 
perature possible without attempting 
to pour during flaring. 


complete removal of scale and oxide, 
cold rolled finish, obtained by cold 
rolling the pickled metal. with a lubri- 
cant; kerosene rolled finish (or soap 
rolled or soluble-oil rolled), a semi- 
burnished finish obtained by cold-roll- 
ing with kerosene; dry rolled finish, in 
which no lubricant is used during roll- 
ing, giving a burnished appearance; 
acid dipped, dry rolled, in which the 
bichromate or acid dipped metal is dry 
rolled, giving a burnished appearance; 
hot rolled, a dark, rough finish ob- 
tained by hot rolling (subsequent dip- 
ping may brighten the surface, but it 
remains slightly rough); drawn finish, 
a smooth and bright appearance ob- 
tained by drawing through a die; pis- 
ton finish, made by grinding or turn- 
ing to close tolerances; oxidized finish, 
remaining after annealing unless fol- 
lowed by pickling or dipping; ex- 
truded finish, slightly oxidized and 
dull following hot extrusion; scratch 
brushed finish (satin finish), resulting 
from mechanically brushing the sur- 
face with a wire bristle brush or by 
buffing with a greaseless compound; 
polished surface, a high gloss resulting 
from buffing with rouge or a similar 
polishing agent; and bright annealed 
finish, obtained by annealing in a pro- 
tective atmosphere. 

In addition to the above, various 
color finishes, such as Bronze, Antique, 
Old English, Pompéian, Blue Black, 
Matte, Brown, or platings—as electro- 
tinned or dip tinned—can be obtained. 
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Lt NUMBER 112 MATERIALS: Plastics 
; April, 1946 
Plastics — A Summary of ASTM Specifications 
Flow Specific | Tensile | Heat Dis- | Impact | Water 
| Temp. Gravity® Str.” tortion Str.* | Absorp- 
Temp.” tion 
ide: tT ASTM Spec. No.| Type | Grade | Deg.F | At77/77F |Psi.-Min.| Min. Min. Max. Remarks 
‘Old . 4 D700-43T Phe- l —- 250° 1.27 7000 — 0.36 0.15 | Unfilled, transparent or trans- 
bri- 7s nolic Molding lucent 
Oap - Compounds ? ota 300° 1.45 7000 vee 0.24 0.80 | Wood-flour-filled, gen. purpose 
mi- 3 — — 1.42 7000 -- 0.34 0.80 | Cellulose filled (wood-flour or 
oll. cotton flock) 
4 = — 1.45 5500 sais 0.80 1.50 | Cellulose filled (cotton rag*), 
» in ry moderate impact strength 
oll- mT 5 — — 1.45 6000 — 1.75 1.75 | Cellulose filled (cotton rag*), 
Ice: ; medium impact strength 
he 6 — ome 1.45 6000 one 4.00 1.75 | Cellulose filled (cotton rag*), 
high impact strength 
dry 7 — _ 2.00 5500 — 0.30 0.07 | Mineral filled, high-frequency 
ice; | low-loss material 
ob- TT 8 _ — 2.00 5500 oe 0.30 | 0.07 | Mineral filled, very low-loss 
lip. ise8 ‘ : oe material 
ia ia 2 = — | 195 4500 bag lO 0.70 | 0.20 | Mineral filled, general purpose 
C it one 10 nl —_|__ 195 5000 on 0.25 0.10 | Mineral filled, heat-resistant 
ish, a8 D701-44T Cel- 1 —_— ——- 1.35-1.40 140 3.0 | General purpose, transparent 
ob- 128 lulose Nitrate | - Pa — | 1.35-140 | (See 120 4.0 | (See | Improved toughness, transpar- 
Dis- TH (Pyroxylin) | | . | | ent 
rn- tH Sheets, Rods | 3 . — — | 1.35-1.57 Note 140 1.0 Note | Pigmented, general purpose 
and Tubes | | ; opaque (pigmented ) 
ish, oes 4 saa — 1.35-1.57 9) Yee eS Pigmented, improved tough- 
fol- tT ness, opaque (pigmented ) 
ex- a8 D702-43T Cast; I | 1% — | 1.18-1.20 | 5800 | 140-185 | 04 | 04 |X general purpose material 
ind Methacrylate me — —_— — se raga ise 
ses Plastic Sheets, II l " — 1.18-1 .20 6500 185 0.4 0.4 Heat-resistant 
tch ! Rods, Tubes | = -_ om pee ihe ae a 
ing TTT and Shapes | 
ur- cons D703-44T Pol- 1 — —- 1.05** isn 169 0.30 | — | General purpose material with 
by | ystyrene Mold- | - or without pigments, colors 
ad: | ing Compounds | w | or lubricants 
Tih ++4 2 jeer — 1.05-1.07 | 1.5” 169 0.30 | — _ | Superior electrical-purpose ma- 
ing TTT terial which may contain lu- 
lar aan | 3 : bricants 
led ++ 3 se 7 oS | 1.30-1.40 oa. tae 0.25 — | General purpose, heat resisting 
r0- co | | | _ material 
TT] D704-44T Me- l — | — | 1,45-1.55 — | — 0.20 1.8 Alpha cellulose filled 
lamine-Formal- 2 — —- | 1.70-2.20 —— — Ok ll al. Mineral filled 
dus TT dehyde Mold- 4 we Ke a | 1.45-1.55 en tia 0.55 1.0 | Cotton rag filled 
ue, sae ing Compounds 4 —_—_ | — 1.45-1.55 — oo 0.9 1.1 Melamine formaldehyde-phenol 
ck, ++ | | | | | | formaldehyde (85215 ratio), 
r0- | | chopped cotton rag filled 
ed D705-43T | l — 1.45-1.55 — —_— 0.20 | 3.0 | General purpose, alpha cellu- 
‘a Urea-Formalde- | | lose filled 
Sao hyde Molding - | ate 1.45-1.55 menceihd i durvems 0.20 | 3.0 General purpose, having cellu- 
Compounds lose filler other than alpha 
Th ag) : | | | cellulose 
28 | o) — | 1ad-159 ees 0.20 | 3.0 | Arc-resistant, cellulose filled 
| | | | ___ material 
D706-44T Cel- | I l | 31449 | 1.34 5200 | 145 0.8 | 4.0 | General purpose 
tii) lulose Acetate | 2 | 300+9 1.34 4300 | 130 ed SS eo 
TT Molding Com- | | 3 ..| Joba 1.34 3500 | 125 et SFI 
7 pounds 4 27229 1.34 2900 | 115 1.7 4.0 
a8 B |, 5 $ 35629] . 134 6200 | 165 | 05 5.0 | Heat-resistant 
6 | 332+9-| 1.34 5500 15> | 05 5.0 | 
7 31449 | + 1.34 5000 | 145 0.8 4.7 | 
a 300+9 1.32 4000 | 125 1.7 3.8 | High impact strength 
| 9 | 286+9 1.32 3500 | 120 | 19 es 
| 10 272+9 1.32 3000 | 110 | 2.2 i, 
TT 11 2602+9 | 1.32 2500 100 | 3.0 6.0 
Bes IV 12 33249 | 1.34 5600 150 | 09 2.9 Moisture-resistant 
ij 13 314+9 1.34 5000 140 1.1 2.7 
14 300+9 1.34 4100 125 1.4 4.8 
++ 15 286+9 | 1.34 3300 115 2.0 3.2 
++ (Continued on page 1049) 
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We Have the Fight 
Sabbitt for Abny Need 


The success of N-B-M Babbitt Metals is 
based upon three important factors: 








] - Virgin metals, to insure stability and uniformity. 








2. Proper proportioning, to provide adequate 
physical properties for specific service require- 
ments. 





3. Expertly controlled preparation; the art of 
blending requires precise knowledge and con- 
stant control. 


Write us about your bearing problem 
—we have a babbitt to solve it. 


NATIONAL BEARING 


R9ivinsn. = = 


ST. LOUIS + NEW YORK 


TCOMPANY 


PLANTS IN: ST. LOUIS, MO. + PITTSBURGH, PA. » MEADVILLE, PA. + JERSEY CITY, N. J, * PORTSMOUTH, VA. + ST. PAUL, MINN. * CHICAGO, ILI. 
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a NUMBER 112 (Continued) PLASTICS—A SUMMARY OF ASTM SPECIFICATIONS 
a Flow Specific | Tensile | Heat Dis- | Impact | Water 
a Temp. Gravity* Str.” tortion Str.” Absorp- 
s Temp.” tion 
ASTM Spec. No.| Type | Grade | Deg.F | At77/77F |Psi.-Min., Min. Min. | Max. Remarks 
[| [p707-44T Cel-| 1 1 | 30049| 1.21 | 3500 | 122 | 15 | 2.1 | General purpose 
= lulose Acetate 2 286249 1.20 2700 114 1.8 2.1 
a Butyrate Mold- 3 300+9 1.22 4100 127 1.0 1.7 
1 ing Compounds 4 28629 1.21 3600 119 1.2 1.8 
r Il 5 33229 1.23 5300 148 0.6 2.3 Heat-resistant 
” 6 314+9 1.22 4500 134 1.0 2.2 
Lt Ill 7 272+9 1.19 2000 109 2.3 2.1 High impact strength 
— 8 260+9 1.18 1400 103 3.1 2.1 
| 9 272+9 1.22 3100 113 1.7 2.0 
10 260+9 1.21 2500 105 2.5 2.4 
Lt D708-44T Vi- 1 —_ 1.32-1.36 | 8000 125 0.3 0.15 | Transparent clear or colors only 
ny! Chloride- 2 — 1.32-1.60 | 6500 135 0.35 0.15 | Translucent or opaque colors 
Acetate Resin only 
Plastic Sheets 3 — 1.40-1.55 | 6000 130 0.5 0.15__| Opaque colors only | 
D709-441 = La- I x _ — 9000 — 0.50*%*| 3.3 Cellulose paper base for me- 4 
minated Ther- chanical purposes 
ae mosetting Ma- P _ — 6000 — 0.507 | 2.8 Cellulose paper base, mechan- 
TT terials ical; punching stock 
xx --- — 8000 — 0.40**; 1.3 | Cellulose paper base, electrical 
| and mechanical 
XXP — a 6000 — 0.40**| 1.3 | Cellulose paper base, electrical 
| and mechanical; punching 
stock 
! XXX/ — | — 6000 | — 0.35%*| 0.85 | Cellulose paper base, electrical 
| | . | and high humidity 
se | XXXP — — 5000 en 0.30°*| 9.85 | Cellulose paper: base, electrical 
To and high humidity; punch- 
Lj} ing stock 
} II Cc — — 7500 —_ 2.0% | 2.5 — fabric base, mechani- 
CE -- ~- 6500 ~ 13° | 14 | Cellulose fabric base, mechani- 
cal and electrical 
L _— — 7000 — 12” 1.6 Cellulose fabric base, mechani- 
cal; fine machining 
| — a 6500 one 1.0°* | 1.25 | Cellulose fabric base, mechanical 
ees and electrical; fine machining 
TTT Il A rapid = 5000 — 0.80%*| 0.95 Asbestos-paper base; heat-resist- 
++ | ant 
se AA ed 7s 6000 aa 2.50*°| 0.95 | Asbestos-fabric base; mechani- 
+i 1) cal_and_heat-resistant 
TTT D728-44T Vi- 1 — | 1,30-1.35 | 7500 125 0.25 | 0.15 | Transparent clear or colors only 
ny! Chloride- 2 | — | 1.30-1.40 | 4500 | 125 0.35 | 0.15 | Translucent or opaque colors 
TH Acetate Resin only 
TTT} Molding Com- 3 — | 1.30-1.40 | 5000 130 0.35 0.15 | Opaque colors only 
28 pounds 
4 D729-44T Vi- — | 270-305 | 1.68-1.75 | 4000 150 0.5 0.1 (In the form of powder or 
8 nylidene Chlo- — — — — — -~ — pellets ) 
ride Molding — — == a _— ~ mo 
+444 Compounds 
— pa are sat New. I 1 — 1.24-1.29 | 3000 o** — 0.30 | Unfilled; plasticized with di- 
| rigi iny : 
lite - hao. , oe 1.22-1.26 | 2600 _gis = 0.40 octyl phthalate or equivalent 
tate Resin Plas- 3 — —_ — ame _— — 
tics 4 -— 1.19-1.24 | 1800 —138"* — 0.50 
5 — 1.17-1.22 | 1400 —27** _- 0.60 
| 6 — 1.15-1.19 | 1000 —a5" — 0.70 
Tht II 7 — 1.17-1.22 | 1400 —65** — 0.60 | Cold-resistant 
] 8 — | 1.15-1.21 1400 | —80* — 1.00 
Ill 9 wd 1.41-1.45 | 1000 —20°* — 0.50 | Filled; plasticized with dioctyl 
phthalate or equivalent and 
| containing an inert filler 
10 — |_1.36-1.40 | 1000 | —20*° — 0.90 
Wy D743-44T Non- I 1 — | 41,14 1400 | —13** — 1.5 Molding type 
rigid Ethyl Cel- 2 — | 1.20 400 —4™ — 1.5 | Molding type 
ii lulose Plastics | 3 — 1.20 1800 | —70*° — 2.8 | Molding type 
eal uk Ye ae. ~— 1.14 600 | —13* ~ 1.7 | Extrusion type 
5 a 1.20 200 | ae — | 3.0 Extrusion type 
TSH | 6 = 1.20 g00 | —40** — | 28 | Extrusion type 
++ (Continued on page 1051) 
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nother way INDUSTRIAL STEEL.; 


ere vo SUUMESS 


INDUSTRIAL STEELS encourages your customers to buy stainless 
equipment, by giving them concrete facts about its advantages. With§ 
less, textile dyers are assured of a new freedom from causes of snagga 
off-colors, paper makers and chemical producers can count ona measu fabs 

increase in corrosion resistance . . . food processers and dairies have added 
assurance of product purity ... housewives and hotel operators alike know 


the friendliness and lasting beauty of stainless steel utensils and flatware. 


You can profit from INDUSTRIAL STEELS’ complete service in stainless. 
Weekly stock list; complete metallurgical facilities; laboratory analysis; 
stainless processing including surface hardening, bright annealing, electro- 
polishing, black passivating, ete.; broad knowledge of the problems of 
all are INDUSTRIAL STEELS 





your stainless steel equipment prospects: 
services available to fabricators of stainless. 


ea 


When you want stainless or stainless data—in any form call 


INDUSTRIAL STEELS, INC, 







DO IT ALL 


regardless of quantity. 


7000 


Teletype: 


tig INDUSTRIAL STEELS, 


A 


255 BENT STREET e CAMBRIDGE 41, MASS. | N C 
& 


MATERIALS & METHODS 








LET ONE CALL America’s largest warehouse stock of stainless 
shapes and parts at INDUSTRIAL STEELS is as near 
as your telephone. Your complete order can be 
filled through one call. You pay no premium for 
this service because all stock is listed at mill prices, 


Engineers, Purchasing Agents, and Designers—Ask 
ae to have your name put on the mailing list for our 
weekly list of stainless steel stock available for imme- 
diate delivery on your desk every Monday morning. 


IMLco Ci 
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+i NUMBER 112 (Continued) PLASTICS—A SUMMARY OF ASTM SPECIFICATIONS 
——— 
ak 
an Flow Specific | Tensile | Heat Dis- | Impact | Water 
rT Temp. Gravity* Str.” tortion Str.* | Absorp- 
ge Temp.” tion 
ean ASTM Spec. No.| Type | Grade | Deg.F | At77/77F |Psi.-Min.| Min. Min. Max. Remarks Seen 
ro D744-44T Non- I 1 —_— 1.22-1.38 | 2600 —4** — 0.40 | Unfilled; plasticized with di- 
= rigid Vinyl octyl phthalate or equivalent 
4 Chloride Plas- 2 = 1.21-1.34 | 2200 —13** “= 0.50 
a tics 3 —_— 1.19-1.31 | 1800 —20*° — 0.65 
a 4 -- 1.18-1.30 | 1400 | —27** — 0.60 
Il 5 ~ 1.29-1.40 | 2200 28** — 0.60 | Heat- and flame-resistant 
Ill 6 — 1.21-1.39 | 2600 | —S50** — 1.75 | Cold-resistant 
7 — 1.19-1.38 | 2200 —60** — 2.25 i 
IV 8 — 1.39-1.52 | 1400 — — — Filled 
9 _— 1.49-1.65 | 1000 — — —- 
D745-44T Non- I 1 — (To be specified at a later date) Thermoplastic type 
rigid Vinyl 2 —_ (To be specified at a later date) 
Butyrate Plas- 3 — 1.05-1.50 | 1400 —40** -- 3.0 
tics 4 ~~ 1.05-1.50 | 1000 —49** — 3.0 
TI II 5 — 1.05-1.50 | 1800 | —31** aoe 3.0 Curing (contains “cross-linking” 
agents causing transformation 
im) | | from thermoplastic to “ther- 
Li 6 — 1.05-1.50 | 1400 | —40*° | — 3.0 | moset” characteristics when 
see | | properly cured) type 
8 | 7 | — | 105-150} 1000 | —31% | — | 30 | 
28 |_8 | —_| 1,05-130 | 1000 | —67*_| — | 35 | 
eas D786-44T Cel- | — | — | 1.27-1.34 | 4000**| 131 | 1.4*° 4.5** | General type plastic sheets con- 
4+ tad lulose Acetate | | taining a maximum of 2.5% 
Plastic Sheets inert 
TI —- — — — — — — Pigment or filler 
eee — — — _— 
ot D787-44T Ethyl I 1 310+10; 1.14 — 140 2.5 1.8 | General purpose 
Cellulose Mold- 2 290+10 1.15 — 130 3.5 EB: 4 
ing Compounds 3 270+10 1.15 — 125 3.5 av? 
4 250+10 1.16 = 115 3.0 ai 
Th Il 5 310+10 1.14 — 135 5.0 1.8 | Low-temperature resistant type 
6 290+10 1.12 — 120 5.0 1.8 
7 270+10 1.09 — 115 5.0 1.8 
D788-44T I — | 311° 1.2 — 135-160 | 0.2 0.6 General purpose injection and 
TT Methacrylate | extrusion molding compound 
aan Molding Com- II — | 347° 1.2 — | 160-190; 0.2 0.6 Heat-resistant, injection and ex- 
Lio pounds | | trusion molding compound 
++ | Ill — sma, BS — | 135-160; 0.1 0.6 General purpose compression 
tT | | | molding compound 
28 IV — 347° 1.2 — 160-190 | 0.1 0.6 Heat-resistant, compression 
rh molding compound 
tif D789-44T Ny- 1.15 | 9000 165 06 | 15 Powder for injection molding 
+44 lon Injection | | 
Molding Com- | | 
| ounds 
badine 
a 
Footnotes: 
1In deg. F, at a fiber stress of 264 psi. 5Maximum 
2Izod, in ft-lb. per in. of notch, at room temperature ®Or other suitable cellulose filler 
$24-hr. immersion, weight gain plus soluble matter loss in per cent *Generally determined with \%-in. specimen at room temperature 
*Maximum continuous service temperature ‘Maximum unless a range is given 
®Variation of properties with size ef sample: 
| Type 1 Type 2 Type 3 Type 4 
Li) 0.003- | 0.030- | 0.060- | Over | 0.003- | 0.030- | 0.060- | Over | 0.003- | 0.030- | 0.060- | Over | 0.003- | 0.030- | 0.060- | Over 
} 0.029 | 0.059 | 0.125 | 0.125 | 0.029 | 0.059 | 0.125 | 0.125 | 0.029 | 0.059 | 0.125 | 0.125 | 0.029 | 0.059 | 0.125 | 0.125 
+ Tens. Str., psi. (min.) }g000 | 7000 | 6000 | 5000 | 6000 | 5000 | 4000 | 3000 | 6500 | 5500 | 4500 | 3500 | 7000 | 6000 | 5000 | 4000. 
Water Abeosution. & (mas.) 185 188 125 128 140 (85 |s8o0 |25 (ss |se jas [so jeo [35 |80 [25 — 
19Both types may be furnished in either Grade 1 (having a highly polished 15Brittle temperature, maximum 
surface) or Grade 2 (having a frosted, sanded, or otherwise unpolished 16Data for 0.101-0.250 in. thick sheets; see below for data on thinner sheets 
surface) (where such data varies from that for 0.101-0.250 in. sheets): 
TT ae | 0.005 0.031 0.061 
Te ae ie ee bn ae : | tiene. | teen. | 230%. 
ais ca yes gata gngltes Rees ; Tens. Str. psi. (min.) 5300 4700 | 4500 
TIT Esti Dothihuee tesa data for other forms are presented in the - Water Absorption. %, a “7 so —— Te ” tT Re 
T Compiled by Robert S. Burpo, Jr., Associate Editor 1051 
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Triple-alloy steels containing Nickel offer designers the 
following triple advantages: 


1 OUTSTANDING PERFORMANCE -—Strength and 
" toughness, resistance to wear, fatigue or shock to meet 
a wide range of requirements, as dictated by design. 


RELIABILITY— based on consistently uniform re- 
sponse to heat treatment. 


3 ECONOMY — resulting from standard compositions 
* precisely graded to match the engineers’ needs. 





Service records established by triple-alloy steels over a 
period of years show that they are giving excellent re- 
sults in many diverse and exacting applications. 

The large number of standard compositions available, 
including the 4300, 8600, 8700, 9300 and 9800 series, 
permit accurate and economic selection for specific uses. 

Because of their many advantages, these triple-alloy 
steels warrant your careful consideration when planning 


new or:improved designs. We shall be glad to furnish 
counsel and data upon request. 


THE INTERNATIONAL NICKEL company, Inc. s2.%24 3% 
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MATERIALS: Cast Iron 
METHODS: Heat Testing 


Heat Tinting Cast Iron for Microscopic Examination 


Steps in Heat-Tinting Gray Cast Iron 








Prepare the sample (cut to convenient size; clean to remove all dirt, oil and grease; and polish). 


Immerse sample in 50% solution of ammonium hydroxide for a few seconds (this prevents the graphite from 
absorbing the etchant and exuding it later, which would stain the polished surface). 


Etch sample with 2% phosphoric acid or 2% nital solution (a solution of nitric acid in ethyl, or methyl, alcohol). 
Wash and dry. 


Heat sample on hot plate (or in a bath of sand or molten metal) to approximately 575 F. 
(For explanation of the resulting colors, see the table below.) 








Heat-Tinting Gray Cast Iron 








Color of Specimen 
to Unaided Eye 


Microcon- | Color of Microconstituent at 
stituent Various Magnifications 


Color of Specimen 
to Unaided Eye 


Microcon- 
stituent 


Color of Microconstituent at 
Various Magnifications 








First Perceptible 
Yellow 


Steadite x100, White 
x500, White matrix with 
dark dots 








| Graphite | x100, Black, lustreless, with 
| purple edges 
x500, Many blue dots along 
| the edges 


Ferrite | x500, Brown with blue dots 





Pearlite* x 100, Brownish yellow 
x500, Ferrite is brown and 
cementite is white 


Dark Brown 
Changing to 
Purple 


Steadite 


Graphite 


| Ferrite 


Pearlite* 


x 100, The eutectic shows 
dark spots 

x500, Blue dots; the den- 
drites have purple edges 





| x500, More blue and less 


purple along edges 





x500, Similar to graphite 





x500, Purple and brown, the 
lammellae cannot be 
distinguished 








Brown with Little 
or No Trace of 
Color 





Steadite x100, Pale gray 
x500, Grayish matrix with 
purple dots 





Graphite | x500, Red, purple and white 
along the edges 





Ferrite x500, Brown to purple with 
blue dots 


Purplish-Red with 
Blue Spots 


Steadite 


x100, Purple edges 
x500, Yellowish-red matrix 





As above 





Ferrite 


Pearlite* 


x500, Blue and white 





x500, Red and purple 








Pearlite* x100, Brown 














1Average color (at x100) 
2Average color (at x100) 
® Average color (at x100) 


*Average color (at x100), 
5SAverage color (at x100), 


,» brownish yellow 

, brown 

, brown with purple shades 
red and blue 


blue and white 





Blue and White 





| 
| 


Steadite 


x500, Red matrix with white 
dots 





Graphite 


Ferrite 


Pearlite® 


x500, White and blue edges 
(network structure appears 
at higher magnification ) 





x500, White and blue 








x500, Blue and purple 








Adapted from “Metal Treatment,” Vol. 12, Winter 1945-46, p. 236. 








STAINLEND K pS 
AC-DC Mee 


STAINLEND 19/9Cb 
AC-DC 


CHROMEND 


The Chromend trade-name designates 
one of our lime-type coatings; suitable 
for DC reverse polarity welding only. 


The finest all-position electrode. Avail- 
able in 20 chrome-nickel analyses and 
8 straight chrome analyses in sizes rang- 
ing from %%4-inch to Y-inch inclusive. 


STAINLEND 


The Stainlend trade-name designates 
one of our titania-type coatings; suit- 
able for AC or DC (reverse polarity) 
welding. The best stainless AC alloy elec- 
trodes. Available in 6 of the most popu- 
lar chrome-nickel analyses in sizes rang- 
ing from %%4-inch to Y%-inch inclusive. 





MATERIALS & METHODS 
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Smooth, true cuts on circles or seg- 
ments of small radius can be made easily 
with a hand-operated guiding device for 
the blowpipe. The figure shows -such a 
device set up for operation. It can be 
easily fabricated from stock materials, and 
many shops will find it useful for doing 
work that usually requires larger, more 
elaborate equipment. 

The device is made by fastening the 
nozzle supporting bar to the base of the 





iew showing method of mounting circle 
cutting guide. 


ide by means of a capscrew and washer. 
hen the vertical member is _ bronze- 
elded to the top of the base 214 in. 
mm the end. The blowpipe hook is in- 
rted through the hole in the block at 
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Guide for Cutting Small Circles 


the top of the vertical member and, when 
the blowpipe is properly positioned, is 
secured with an Allen setscrew. 

This guiding device is simple to oper- 
ate. First, the center of the circle or seg- 
ment to be cut is located on the plate and 
drilled to accommodate the pivot pin on 
the base of the guide. The plate is 
clamped or secured somewhat as shown in 
the figure. The pivot pin is inserted in 
the center hole and the blowpipe is po- 
sitioned in the guide and carefully ad- 
justed for the desired radius. The set- 
screw on the hook and the cap screw on 
the base are then tightened. 

Once the cut is started, the operator 
needs only to move the assembly around 
the pivot, taking care to maintain the cor- 
rect cutting speed. Smooth, accurate cuts 
can be easily made after a little practice 
with this device. 


Practical Pointers on Alkali Cleaning 
by Arthur P. Schulze 


Whether the final finishing operation 
in your plant be electroplating, anodizing, 
electrotinning, black oxide finishing, paint- 
ing, lacquering, enameling or japanning, 
proper surface preparation of metal is a 
factor of basic importance. In degreasing 
parts with alkaline solutions by the tank 
immersion method, cleaning efficiency de- 


pends to a great extent upon the design 
of the equipment. 

Here are nine practical pointers in this 
connection that will prove particularly 
helpful to any plating superintendent or 
finishing foreman who contemplates in- 
stalling a new alkali-cleaning tank in his 
plant or shop: 

1. Plan on a tank of sufficient capacity 
to handle the volume of work required 
at highest production rate. 

2. Construct a tank of welded steel and 
of sufficiently heavy gage. Do not use 
light gage metal or soldered joints. 

3. Install sufficient heating coils or 
burners to bring the cleaning solution to 
the boiling point quickly. 

4. Fit the coils on the near, or working 
side of tank. The surge created by the 
boiling of the solution at the coils will 
force floating oil across the tank to far 
side, keeping the working side compara- 
tively free of oil. 

5. See that the lowest heating coil is 
3 in. from the bottom of the tank, and 
that the top coil is 3 in. below the usual 
solution level. 

6. Provide for mechanical agitation of 
the solution by building a perforated 
shield over steam coil. 

7. Provide an overflow dam, so that 
oil accumulating on solution surface will 
flow off. 

8. Provide the main tank and overflow 
compartment with gate valves and crosses 
of sufficient size to permit rapid draining, 
and easy cleaning out of the tank. Install 
them at a point 3 to 4 in. from tank bot- 
tom, to avoid clogging of drains. After 
emptying the tank of solution, the muck 
can be removed with shovels. 

9. A mesh grid or shallow basket placed 
on the bottom of the tank, and which 
can be raised at any time, is desirable. It 
makes easy the recovery of dropped parts. 
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What Hardegséles rode ‘will meet your hard- 
surfacing réqwirements most effectively and 
economically? To find out, ask for the new, 
comprehensive booklet covering the four types 
of Hardex hard-surfacing alloy electrodes. Here 
at your fingertips you can have complete details 
on these electrodes—invaluable data on prop- 
erties, uses, selection and handling. In addition, 
many detailed examples of successful applica- 
tions are shown for a wide variety of industries. 
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These versatile, hard-surfacing electrodes will 
show you many ways to speed up production, 
avoid long, costly shut-downs and secure maxi- 
mum useful life of equipment. 

Write today for your copy of the new Hardex 
bulletin. 


METAL & THERMIT CORPORATION 
120 Broadway, New York 5, N. Y. 
Albany + Chicago + Pittsburgh + So. San Francisco + Toronto 


Metal & Thermit Corp., 
120 Broadway, New York 5, N. Y. 


Gentlemen: 


Name 











Kindly mail me a free copy of your new Hardex bulletin 





Position 





Company 








Address. 





City State 
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pavbitting Without a Mandrel 
by W. F. Schaphorst 


When babbitting bearings it is best to 
use the shaft as a mandrel rather than a 
mandrel itself, pouring the molten babbitt 
jjrectly around the shaft. Obviously, if 
the shaft is worn slightly it will be diffi- 
cult to find a mandrel that will exactly 
match it. This method is best for a re- 
babbitting job. For new work, of course, 
, mandrel is satisfactory. However, the 
quthor has never had a failure when using 
the shaft itself as a mandrel. 

One must pour the babbitt quickly. 
Take all the time desired for a painstaking 
job in preparing the molds so that they 
will receive all poured metal almost in- 
stantly. By pouring quickly, all sides of 
the shaft are heated simultaneously and 
expansion is the same all over. 

Warping will occur when the metal is 
poured slowly and on one spot on the 
shaft. That spot becomes highly heated, 
expands and so springs the shaft that the 
hot spot will be on the convex side. 
Before the shaft springs back, the babbitt 
solidifies and holds the shaft in its bent 
condition. 

In preparing the shaft for the mold, it 
is wise to burn some oily waste, creating 
an oily soot all around the shaft which 
provides the necessary clearance and serves 
as a good insulator against heat. If the 
soot isn’t thick enough, wrap some thin 
tough paper around the shaft, pulling both 
ends together and making it perfectly 
smooth. Hence, this will provide a double 
insulator. Let the ends of the paper over- 
lap Y% in. to 1 in. and paste the ends 
together, allowing time to dry before pour- 
ing. Or, instead of pasting, hold in place 
with a string, which will do double duty 
—also forming “oil grooves” in the fin- 
ished bearing. Don't use paper too thick 
for it would make too much clearance. 

All of this will make for a nice smooth 
babbitted job and but little, if any, scrap- 
ing will be required. 


The edges of the cast iron molds of a 
rubber goods manufacturer were contin- 
ually breaking down due to frequent wire 
brushing. Replacing the edge with a 
silver soldered ring of steel was tried 
without success. Recently the manufac- 
turer found the answer by building up 
the edges with 130X Monel welding 
electrodes. 


—**Mechanical Topics,”’ 
International Nickel Co. 


Early Detection of Fatigue Cracks 
By J. A. Bennett 


In one phase of a study of fatigue 
damage being made at the National Bu- 
reau of Standards, it was necessary to have 
a method of detecting small fatigue cracks 
in the specimen without stopping the 
machine. Such a method was developed, 
based on the fact that the deflection of a 
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rotating beam specimen under constant 
load increases when a crack forms. By 
making the measuring apparatus very sen- 
sitive, it was possible to stop the test 
when the crack area was about 12% of the 
original cross section. 

One of a pair of contacts was fastened 
to the specimen end of a bearing housing 
on the R. R. Moore machine, the other 
contact being carried on a micrometer 
screw mounted on the bed of the machine. 
The contacts operated a signaling device 
through a tube circuit, so the position of 
the upper contact could be determined by 


raising the lower contact and noting the 
reading of the micrometer screw when 
the circuit was closed. 

To get best results, it was necessary to 
mount the fatigue testing machine on 
springs to minimize vibrations from ex- 
traneous sources. Also, no specimen was 
used that caused excessive vibration when 
the machine was running. With these 
precautions it was possible to set the con- 
tacts 0.001- to 0.002-mm. apart, so that a 
deflection of this amount would operate 
the signal. The circuit can also stop the 
machine after a predetermined deflection. 





Localized Heat for Soldering 


by Royal E. Hunt, 
Brooklyn Union Gas Co. 


In many soldering operations it is 
highly desirable to confine the heat to 
just the area being joined. One such in- 
stance was a job of soldering threaded 
rings onto the end of brass tubing without 
heating the tubing sufficiently to cause 
discoloration. To solve this problem, a 
method which involves conduction heat- 
ing was devised. 

The method consists essentially of float- 
ing cast iron cylinders in molten lead 
and then bringing the work to be soldered 
in contact with the hot iron cylinders. The 
sketch shows diagrammatically how the 
floating cylinder is kept in place. It was 
found that within 30 sec. enough heat 
passed into the ring and end of the tubing 


to melt the solder that had previously 
been placed in position. 

Although the sketch shows only one 
iron float, ten of them were placed in one 
standard gas fired lead melting furnace; 
thus, ten pieces of work were soldered 
simultaneously in 30 sec. A machine is 
now being developed that will place the 
ten pieces of work in position, hold them 
there the required 30 sec., and then re- 
move them finished. 

Chief advantages of the new method 
are the low cost of equipment and that 
many pieces can be done simultaneously. 
Other advantages are speed, cleanliness, 
and the fact that the floating heating sur- 
faces make for perfect alignment. 


Brass Tuaine 
—” Solver 
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Schematic sketch of lead melting furnace showing the floating cylinder in place. 
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Portable Oil and Coolant Pump 


by H. Small, 
Westinghouse Electric Corp. 


The accompanying illustration shows a 
motorized pump and tank that has proved 
to be useful in departmental or general 
maintenance for servicing machines that 
use oils and coolants. 

The variations in the application of 
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This handy pump and tank has many 
useful applications around the shop. 


this setup are made possible because of 
the three-way piping system. By opening 
valve (1) and closing valve (2) the 
pump can be made to move oil or coolant 
from a container to a machine coolant 
tank; or, by reversing the hoses, the flow 
can be made to go from the machine tank 
to a container. By closing valve (1) and 
opening valve (2) the pump will empty 
the tank on the setup into a container or 
machine tank. 

This equipment can be used as a tem- 
porary coolant system for drill presses, etc. 
by having a return from the machine 
table to the tank under the pump. Suction 
or pressure can be regulated by adjusting 
the valve being used. 

The unit is light, powerful and com- 
pact, and is mounted on castors so that 
it can easily be moved around. The motor 
is equipped with a 25-ft. cord and can be 
operated from any standard convenient 
outlet. 


Blackening of Steel 


by F. L. Atkin, 
Sparks-W ithington Co. 


Blackening of steel is one of the oldest 
finishing methods known. Too many 
methods are difficult to control, do not 
lend themselves readily to production, and 
perhaps the process destroys the effects 
of heat treatment. The tendency during 
the late war was to use low temperature 
oxide baths. 
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Needless to say, in oxide bath process- 
ing the work must be free of oil, grease, 
oxide, scale or rust. There are four chief 
methods of cleaning: alkali soak, elec- 
trolytic method, combination of these 
two, or vapor degreasing. Of these four, 
the alkali soak is the most economical 
and should be operated at 200 F and 
circulated by pump or air, or perhaps 
by boiling. 

Vapor degreasers are satisfactory where 
the work has lock seams, blind holes and 
other recessed areas. Some alkali cleaners 
leave a film trace, best removed by an 
acid dip, consisting of 2 qt. of nitric 
acid, added to 40 gal. of mixture of 
equal parts of water and muriatic acid. 
A cold water rinse follows. 

We have tried several blackeners in 
our laboratories but continue to use in 
production Houghto-Black. Low carbon 
steels blacken in 10 min.; carburized steel 
in 15 min.; nickel and chromium steel, 
in 15 to 20 min.; high chromium steels 
do not oxidize at all. 

Carburized steels sometimes acquire a 
red or green film, which will not rinse 
off. This can be prevented by soaking the 
parts after cleaning for 5 to 10 min. in a 
hot solution of 5 to 10 Ib. of sodium 
cyanide in 100 gal. of water. The black- 
ening bath forms a sludge which should 
be removed once a month. 

The solution must boil to blacken 
properly, the agitation assisting the proc- 
ess. The Houghto-Black No. 15 is used 
10 lb. per gal..of water, permitting an 
operating temperature of 290 to 295 F. 
If the work does not show a deep color, 
raise the temperature—2 deg. may suffice. 
If the work is red, green, gummy, or does 
not rinse freely, the temperature is too 
high. Reduce 2 deg. Skim the bath 
frequently. If the temperature is too 
high at removal time add water and 
leave in tank 2 min. more. The color 
of the bath should be grey or greyish 
black. If it turns red, it has been too hot. 
Give parts a cold rinse and one in boil- 
ing water. 

Ceurtesy of “‘The Houghton Line’’ 


In making small pulleys for the Navy, 
holes in the center had to be finished to a 
tolerance of 0.0005 in. Broaching was 
logically the best method. But there were 
several thicknesses to the pulleys. Where 
the pulley was thick the broach worked 
okay, but where thinner, the metal would 
spring out as the broach passed through 
and later return. After much futile con- 
sultation among the experts, the oper- 
ators finally worked it out for themselves. 
They slowed the surface speed of the 
broach as it approached the thin sections 
and carefully regulated the flow of cutting 
oil. Chrome plating the broach made it 
last longer. This and more careful op- 
eration, described above, resulted in 4000 
operations from one broach as against 
only 200 expected at the start. 


John J. Hoenigman, Jr.. 
Union Special Machine Co. 






Hand-Bending Tool for Small Tubing 


By Carroll E. Adreon, 
Glenn L. Martin Co. 


A new hand-bending tool, whic) per. 
mits all kinds of small tubing to jy 
curved to any desired angle, has been 
developed at the Glenn L. Martin Co 
Baltimore. It consists of a sturdy ste¢| 
base, which may be used in a vise of 
clamped onto a bench; a revolving radiys 
rod equipped with a handle for turning: 
a stop block grooved to hold the tubing 
and a movable radius block, which guides 
the tubing around a bend roll centered op 
top the base. 

This roll, cylindrical in shape and also 
grooved, has a top plate scribed in 369 
deg. A measuring point is marked on the 
movable radius block. The radius and 
holding blocks and the roll are so grooved 
as to prevent crushing or change in sec. 
tion of the tubing. 

In operation, the tubing is inserted jn 
the groove of the stop block and the moy- 
able block which has been returned to 
the zero degree point. The movable block 
is then pulled around the bend roll, being 
connected to the revolving radius tod, 
until the measuring point is directly op- 
posite the mark of the angle desired. 

Allowances can be made for tubing 
having a “spring back” characteristic by 
merely moving the measuring point to as 
many degrees beyond the desired angle 
marking as the tube will spring back when 
released. An operator can easily measure 
this amount of allowance needed from 
the spring back shown on the top plate 
of the bend roll, when pressure on the 
handle is released. Urtilizing the same 
principle, tools may be made for bending 
tubing of any size. 

By the simple substitution of a set of 
phenol fibre blocks, similar in design to 
the metal blocks, hot-dipped or tinned 





The tube bending tool with a piece of 
tubing in place being bended. 


spiral high-electrical cables (for example, 
battery cables) also can be bent in the 
new tool. Use of the phenol fibre acces- 
sories prevent the semi-molten coating on 
the wire from adhering to the blocks, as 
would be the case with use of the steel 
blocks on the original tool. 

Chief advantages of the new device lies 
in the great amount of time saved as com- 
pared to ordinary hand bending opera- 
tions, the extreme accuracy to which the 
tubing can be turned and a material saving 
in that there is no scrap. 


MATERIALS & METHODS 







































I- 
€ 
n e 
»., be 
el 
or 
us A selection of outstanding articles on engineering materials 
* and processing methods in the metal-working industries. 
es 
mn 
ee MATERIALS and DESIGN 
id enneth Rose | 
Edited by Kennet | ae : 

: hee a Metals and Alloys 
Sa bs fs. ; s oo Some Properties of Titanium Steels ..........00005: 1064 
in Materials & Surface Preparations for Magnesium Alloys .......... 1064 
» : Scaling of Cobalt-Base Hard-Facing Alloys .......... 1066 
r Strength, Forming Characteristics of Al-Alloy Sheet ... 1070 
2 a . Aluminum Alloy for Bearings ......00. 00. e ee eues 1072 
‘ Contributing Editors American vs. European Magnesium Castings ........ 1074 
Ee George Black ; 
7 W. H. Boynton Nonmetallic Materials 
- ; Wood vs. Metal Construction in Aircraft ........... 1076 
a . en, Piasthe’ GOUT i ons bbgas cot GERE 0 a 6 vay ee 8 0 1076 
r W. H. Bruckner Rubber Molds Facilitate Casting of Plastics .......... 1078 
m J.C. Chaston 
t ; 
. Frances Clark ; 
“i 7 
: Erich ee General Product Design 
1g BW. Gene Railroad Passenger Car Design ...........000000ee 1080 

Me ee Fatigue Failures of Aircraft Parts ..........00.0005 1082 
of oe , 3 a . 
10 ~— SS a) te eae - 

B.Z.Kamich c 

| Helen S. Knight ETHODS and PROCESSES 


A. |, Krynitsky 


J. M. Noy Melting and Casting 
M. Schréfo Advances én Steel Castimgs .... 0... cc ccc ccc cee ene 1084 
‘ A Pe oe ere ere 1084 
4 R. P. Seelig Progress in Aluminum Castings .......00000 ccc eees 1086 
B. H. Strom 
H. F. Taylor eras 
Fabrication and Treatment 
Induction Heat Treating Internal Surfaces .......... 1088 
Selective Heating and Fatigue Failures ............. 1088 
of Diamond Forming of Grinding Wheels ............ 1090 
Heat Treatment of Wrought Aluminum Alloys ...... 1090 
Materials for Electroplating Tanks*................. 1092 
e, Forging Aluminum Aircraft Pistons ............... 1094 
1e Measurement of Temperatures in Metal Cutting ..... 1097 
$- | = Electronics Applied to Machine Tools .............. 1098 
0 : Bright Hardening of Tools and Machine Parts ........ 1100 
' z a ER i, fies aa-pe! ee 1102 
¢: Comparison of Electric and Gas Silver Brazing ..... 1104 
: Testing and Inspection 
: Radiographic Inspection and Foundry Operations .«, 206 
Gas Testing Devices ............ oe 1108 


Pee Pe ee Oe rey o Wicvter 


T he Nu onmzetet 





| 
| 
| 
| 


Some Properties of Titanium Steels 


Condensed from “The Journal of 
The American Ceramic Society” 


Although titanium has become well 
known as a carbide stabilizer in stainless 
steel, it is only recently that the advan- 
tages of using it for a similar stabilizing 
purpose in ordinary low-carbon steels have 
been realized. This has come about be- 
cause of the discovery that steel or iron 
of high purity, with all of the carbon com- 
bined with titanium, can be given a 
satisfactory smooth white vitreous enamel 
coating (without blisters or black specks) 
without the use of a ground coat, simply 
by fusing any good white enamel to it. 

The saving in enameling costs and the 
prevention of rejections justifies the extra 
cost of titanium steel. The titanium content 
must be more than 4.5 times the carbon 
content. This steel has been made com- 
mercially by the basic open-hearth process, 
and the requirements for successful manu- 
facture include suitable precautions to pre- 
vent oxidation of the titanium. 

Structurally, this steel consists exclusively 
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of ferrite and titanium carbide, which oc- 
curs as fine angular crystals scattered indis- 
criminately through the ferrite grains. The 
ferrite, however, holds practically no carbon 
in solution. The steel is of excellent qual- 
ity for deep-drawing and does not have a 
definite yield point even when normalized 
or annealed so that stretcher strains cannot 
occur in it. It is not subject to strain aging 
of any kind, and is resistant to caustic 
embrittlement and to attack by hydrogen 
at high temperatures and pressures. It also 
resists sagging at enameling temperatures 
better than regular enameling steel or iron. 

The yield strength of titanium steels is 
low, and, consequently, their use: would be 
restricted to applications where strength is 
relatively unimportant, such as household 
enameled ware. However, higher strength 
titanium steels containing manganese, nickel 
and copper are in the development stage 
and have shown excellent ductility and 
toughness, fair weldability, good resistance 





to strain-aging embrittlement, and bette; 
resistance to grain growth at high tem. 
perature than the regular titanium enam. 
eling steel. 

Vitreous enameling tests of the various 
alloyed titanium steels confirmed the ex. 
pectation that as long as sufficient titanium 
is present to stabilize all of the carbon 
effectively, the presence of other alloying 
elements does not interfere with the single 
coat, blister-free enamel application. The 
adherence of the enamel to the steel, how- 
ever, was somewhat variable in these alloy 
compositions. 

Higher strength titanium alloy steel can 
be made by adopting the following speci- 
fication: carbon, 0.08 (max.); titanium, 
5 times carbon (min.); manganese, 1.3 to 
1.6; and silicon, copper, nickel and molyb- 
denum, each 0.4 to 0.6% (the molybdenum 
content is optional). Steel of this sort can 
be made by the basic open-hearth process, 
and the processing of the steel should offer 
no difficulty. 


—G. F. Comstock. J. Am. Ceramic Soc.. 
Vol. 29, Jan. 1, 1946, pp. 1-7. 


Surface Preparations for 
Magnesium Alloys 


Condensed from 
The Journal of the Institute of Metals’ 


It had been suspected that differences of 
results in corrosion tests of magnesium base 
alloys were due to difference of surface 
preparation before exposure to 3% sodium 
chloride solution. Thus, the _matter was 
studied further. Eighteen cylindrical spec- 
imens of magnesium-base aluminum-con- 
taining alloy were machined to form. The 
specimens consisted of three groups of 
six each. 

Three specimens from each group were 
prepared on #1 F emery paper, the remain- 
ing specimens having been prepared on 
#1 F paper, followed by 00 emery paper and 
moist pumice powder. The specimens were 
all degreased in carbon tetrachloride vapor, 
and those prepared with pumice were then 
immersed in the 3% sodium chloride 
solution. 

The three sets of specimens prepared 
only on #1 F paper were immersed in beak- 
ers of freshly made salt solution to which 
magnesia had been added. Experiments 
indicated that specimens prepared on #1 F 
emery paper were inherently, less resistant 
to salt water attack than those finished with 
pumice; further, that specimens of low iron 
content, prepared with pumice, were supe- 
rior to similarly prepared specimens of 
normal iron content. Further experiments 
and tests were conducted along these lines. 

It was decided that the three new meth- 
ods of surface preparation do not cause 
appreciable differences in the general form 
of the corrosion curves. However, speci- 
mens of low iron content corrode more 
slowly with a surface preparation other than 
that finished with #1 F emery. Chemica! 
and X-ray examination showed that th« 


MATERIALS & METHODS 
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Stainless steel unit operates at 1000° F. 


Corrosive gases carrying pulverized catalyst 
rush through this huge expansion joint at more 
than 1000° Fahrenheit. For this severe service, 
design engineers looked for a metal that was 
strong and tough and had good resistance to 
heat, wear, and corrosion. They chose stainless 
steel. For stainless steel has a unique combina- 
tion of properties which make it the one best 
metal for thousands of industrial and consumer 
uses, ranging all the way from food and chem- 
ical-processing equipment to streamlined trains 
and store fronts. 

If you would like to keep informed of 
the newer uses of stainless and other alloy 
steels, ask to receive the monthly publication 


STAINLESS 


ELECTROMET REVIEW. Or, if you need advice on 
their production, properties, or fabrication, 
write our Technical Service Department. While 
we do not make steel—but manufacture the 
ferro-alloys used in its production—we have, 
through years of research and engineering, ac- 
quired a fund of information on the production, 
properties, and uses of alloy steels and irons. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 


ts 
30 East 42nd Street, New York 17, N. Y. 


In Canada: Electro Metallurgical Company 
of Canada, Limited, Welland, Ontario 
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This SPRAY GUN 


melts and sprays 
LOW MELTING TEMPERATURE 


METALS AND ALLOYS 


The Fiore Alloy Sprayer 
handles a wide range of 
alloys and metals that 
melt at 100° to 600° F. 
Precision control of spray 
over wide range. Infinite 
detail can be reproduced. 
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Reproducing Parts 
Producing Molds for Electro Forming 
Producing Molds (For Lost Wax Process) 
Making Dies 
Also Used For: 
Coating Wood Patterns 
Spraying Selenium Rectifier Cells 
And Many Other Uses 
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Long, maintenance-free production service one of the many features. 
For complete information write to: 


METALOY SPRAYER COMPANY 


135 LIBERTY STREET NEW YORK, N. Y. 
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CERROSAFE 


Makes Wood Patterns and Core Boxes 


LAST LONGER 


Cerrosafe, melting range—160°-190° F. can be sprayed on wood 





patterns and core boxes by means of an electrically heated spray-gun.* 
This coating resists moisture, wear and prevents warpage. Simplifies 
alteration of patterns. 


Cerrosafe, when cast or sprayed, reproduces fine detail. Used for 
making duplicate patterns and as master models for engraving 
machines with low stylus pressures. 


*Spray gun information sent on request. 


OTHER LOW-TEMPERATURE-MELTING ALLOYS 


Cerrobase Melting Temp. 255° F. 
Cerrobend Melting Temp. 158° F. 
Cerromatrix Melting Range 217° F.-440° F. 
Cerrotru Melting Temp. 281° F. 
Cerrolow-117 Melting Temp. 117° F 
Cerrolow-136 Melting Temp. 136° F 
Cerroseal Melting Temp. 255° F 


Write for name of nearest distributor. 


CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET NEW YORK 5, NEW YORK 











1066 








abrasive on the #1 F emery paper ASists 
mostly of alumina, but also 7% of 
the form of FesOs. 

It may be that the use of this paper ha, 
resulted in some contamination . the 
metal surface by the iron and led ., ap. 
proximately similar corrosion rates for mo. 
terial of both low and normal iron conten; 
The author has noted that oxides and hy. 
droxides of iron when in contact with , 
magnesium alloy surface cause a marked 
diminution of the resistance of the 
to salt water attack. 

Not only pumice but glass-paper apd 
polished finishes were studied, they deing 
free of iron; with such treatment corrosion 
resistance of the alloys was better. It ha; 
not been possible to prove directly tha 
iron pick-up occurs when specimens are 
prepared with emery. 

The practice of preparing specimens with 
emery paper is a standard procedure. There 
should be further tests, prepared in ways 
already described, but which have also 
been annealed at low temperatures for 
stress relief. Similarly, tests on pickled and 
electrolytically polished specimens will be 
desirable. 


—F. A. Fox & C. J. Bushrod. J. Inst. Metal; 
Vol. 72, Jan. 1946, pp. 51.63. 


iron in 


alloy 


Scaling of Cobalt-Base 
Hard-Facing Alloys 


Condensed from “Stahl und Eisen” 


A series of cobalt-bearing hard-facing 
alloys have been used for both the seats « 
exhaust valves and the valves themselves in 
internal combustion engines because of 
their resistance to corrosion, scaling and 
erosion at high temperatures. The alloys 
used in the series of experiments have the 
following composition ranges: 1.1 to 1.5 
carbon, 1.0 to 2.5 silicon, 0.2 to 0.4 man- 
ganese, 60 to 65 cobalt, 25 to 28 chromium, 
and 3 to 8% tungsten. 

The effect of varying cobalt content on 
the scaling and erosion properties in the 
presence of the combustion of lead-contain- 
ing fuels was investigated, arid the results 
of these tests (at scaling temperatures, 165( 
to 2000 F) show that: (1) the hard-facing 
alloys containing 1 to 36% cobalt exhibit 
about the same resistance to scaling in air 
as do similar materials containing 50 to 
65% cobalt; (2) alloys containing 30 to 
36% cobalt are about as resistant to scaling 
caused by the combustion of lead-free fuels 
as the alloys containing 60% cobalt; and 
(3) in the presence of the products of 
combustion of high lead content fuel, the 
relation of cobalt content to amount o! 
scaling or erosion is about the same as 
when lead-free fuel is burned, except that 
the scaling is more pronounced in the case 
of the high octane gasoline. 

From these tests it seems that the cobalt 
content alone does not determine the scal- 
ing resistance; the effect of carbon content 
has been found to be quite important. In 
tests involving steels having carbon contents 
of 0.19 to 1.39%, it is shown that 
scaling resistance of 30% chromium st« 
decreases with a corresponding increase 
the carbon content. 


(Continued on page 1070) 
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MOLYBDENUM-TUNGSTEN HIGH SPEED STEEL 


is available from the mills listed below. Each brand name repre- 
sents a steel that is made according to a genuine MO-MAX formula. 


ALLEGHENY LUDLUM STEEL CORP. . 
ATLAS STEELS, LIMITED ........ 


BETHLEHEM STEEL COMPANY ..... 
BRAEBURN ALLOY STEEL CORPORATION . 


CARPENTER STEEL COMPANY... . 
COLUMBIA TOOL STEEL COMPANY . 
CRUCIBLE STEEL CO. OF AMERICA . 
HENRY DISSTON & SONS, INC... . 
FIRTH-STERLING STEEL COMPANY . . 


“iw” 
““MOHICAN”’ 
“BETHLEHEM HM” 
**m0-CuT”’ 
“STAR MAX”’ 
“MOLITE M-1°° 
“REX T-MO” 
**DI-MOL”’ 
*“HI-MO” 


HALCOMB STEEL COMPANY ..... 
JESSOP STEEL COMPANY ...... 
LATROBE ELECTRIC STEEL COMPANY . 
ST. LAWRENCE ALLOYS, INC. .... 
SIMONDS SAW & STEEL COMPANY. . 
UNIVERSAL-CYCLOPS STEEL CORP. . . 
VANADIUM-ALLOYS STEEL COMPANY 
VULCAN CRUCIBLE STEEL COMPANY . 


OR THE FULL STORY ON MO-MAX high speed 
steels—their physical properties, their advantages, 
and how to heat treat them—write today for the new, 


revised MO-MAX Handbook. 


APRIL, 1946 


* 


* 


“REX T-MO” 


“MOGUL” 
““TATMO” 


“S.7.M. 
“MO-TUNG” 
“"8.N-2"' 
“VUL-MO”’ 





THE CLEVELAND TWIST DRILL COMPANY e 1242 East 49th Street « Cleveland 14, Ohio 
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NOVO SUPERIOR 
is admirably suited 
for: 

Lathe Turning Tools 
Milling Cutters 
Reamers 

Taps 

Drills 


Circular Foam Tools 
and all other metal 
cutting tools requir- 
ing superior quality. 
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SUPERIOR 
18-4-1 TYPE 


Wherever fine tool steel is de- 
manded, you'll find NOVO SU- 
PERIOR. Accepted from the very 
first as the standard, it has con- 
stantly held its foremost position 
throughout the machine world. 





It offers unusual resistance to abra- | 


sion and holds a keen edge through | 


long tool life. 


Try NOVO SUPERIOR for your 
better tool needs. A year's run will 
demonstrate longer tool life, elim- 
ination of cracking during harden- 


ing. and substantially lowered tool | 


overhead. 


NOVO SUPERIOR 
and shop efficiency are syn- 


onymous. 


H. BOKER & CO., Inc. 
101 DUANE ST. @ 


NEW YORK 


| 


Contributing factors to the scaliny ang 
erosion resistance of these types of mate. 
rials have been found to be variation jp 
the tungsten content, and the presence of 
ferrite and austenite in the valve or valye 
seat material. 


—H. Cornelius. Stahl u. Eisen, \ .), 
Aug. 17, 1944, pp. 5 9.532. 


Strength and Forming Characteristics 
of Aluminum-Alloy Sheet 


Condensed from “Transactions” of the 
American Society of Mechanical Engineer: 


This is a study of strength characteristics 
and forming limits of various aluminum 
alloy sheets when subjected to hydraulic 
pressure over a circular area at temper- 
atures up to 500 F. The strain distributions 
were analyzed with a photogrid after the 
bulges failed. The bulges showed a bal- 
anced biaxial strain state over most of the 
contour except for a very narrow range of 
local deformation near the fractures. 

The maximum meridional strain outside 
the necked area at the pole of the bulge 
generally exceeded the uniform elongation 
known from tensile tests. The forming 
limits for all annealed conditions increased 
considerably with increasing temperature 
if the temperature exceeded a certain critical 
value, 250 to 400 F, depending on the alloy. 

The heat-treated conditions of 24S and 
61S were only slightly affected by the test- 
ing temperature, while the forming limits 
(uniform stretch) of 75S-T, R301W and 
R301T were materially increased at ele- 
vated temperatures. Reduction of thickness 
(measure of ductility) followed the same 
trend as the forming limit. 

Twenty-one different conditions of seven 
aluminum alloys (3S, 52S, 61S, 24S, 75S, 
R301 and R303) were tested. The first 
three were as bare sheets, while the next two 
were only as clad sheets, while 24S was 
tested in both the bare and clad form. 
Equipment consisted of a bulging head and 
a hot oil displacement cylinder capable of 
furnishing oil under pressure up to 3000 
psi. to the head on which the specimen 
was clamped. 

Bulging pressure was recorded by a 
helical-type 3000 psi. recording pressure 
gage tapped into the oil line connecting 
the bulging head and displacement cylinder. 
A synchronous-motor drive for the record- 
ing chart permitted the recording of a 
pressure time (stroke) curve for any de- 
sired test. Elevated temperatures were se- 
cured by induction heaters. While most of 
the blanks failed by splitting close to the 
crown in the longitudinal direction, the 
final appearance of a bulge was determined 
by the ductility of the alloy. 

The pressure required to burst such 4 
sheet is a function of the tensile strength 
of the metal and the thickness and curvature 
of the part at the moment of failure. As 
to the effect of increasing temperature, 
bursting pressure followed the same trend 
as tensile strength, according to a previous 
investigation. On the contrary, the rela 
tion between different alloys is clearly dif 
ferent in the bursting test than in th 
tensile test. 

Of the artificially aged alloys of ver) 
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thinsteel facts 


COILS UP TO 300 LBS. PER INCH 
OF WIDTH 
EXTREMELY CLOSE TOLERANCES 
WIDE RANGE OF PHYSICALS 
GAUGES THIN AS .001 INCH 
WIDTH UP TO 24 INCHES 
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electronics. 
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@ Hitherto the distribution of O.F.H.C. 
Copper has been restricted to cer- 
tain special end uses such as 


@ O.F.H.C. Copper and a few special 
dilute alloys thereof are now avail- 


able for most uses. 


THE AMERICAN METAL COMPANY, LTD. 


om Broadway 





New York N 





No industry melting com- 
mensurate tonnage* of vital 
metal can quite match the 
brass mills for conservation 
and low melting losses. The 
savings of metal total mil- 
lions of pounds; clearly the 
method they use is worth 


noting: 


Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — less than 1% — 
with superior temperature control and 
unapproached economy of operation 
on high production schedules such as 
we have today. 


HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 





Do you have your copy of “AJAX- 
METELECTRIC PROGRESS,” the news 
magazine of induction melting, electric 
heat treating, non-ferrous ingot and al- 
loys? Write to: AJAX ELECTRIC FUR. 
NACE CORP., 1108 Frankford Avenue. 
Philadelphia 23, Pa. 


* UPWARDS OF 5 BILLION POUNDS ANNUALLY 





ASSOCIATE AlAX METAL COMPANY, Non-Ferrous lngot Metals and Alleys for Fovedry Use 

AJAX ELECTROTHERMIC CORPORATION, Ajox-Northrup High Frequency induction Furnaces 
COMPANIES: AiAx ELECTRIC COMPANY, INC., The Ajox-Huligren Electric Self Bath Fursece 
Al uemem ure 


AJAX ENGINEERING CORPORATION, Ajax-Tamo- Wyatt 














high strength, only 75S-T exceeded 24.7 
in bursting strength: at room tem perature 
while 24S-RT, 24S-T81, 24S-Tx6 and 
R301-T exhibited a lower bursting Sttength 
than 24S-T. 


—G. Sachs, G. Espey & G. 3. Kasik 
Trans. Am. Soc. Mech. Engr: Vo) « 
Feb. 1946, p; 161.173, 


Aluminum Alloy for Bearings 
Condensed from “Light Metal;’’ 


Prior to 1939, Switzerland and othe 
countries began the development of bearing 
alloys based on aluminum, with three com. 
positions introduced: No. 11, with smalj 
quantities of magnesium and zinc; No. 21, 
which is the eutectic aluminum-silicon 4. 
loy, with additions of copper, nickel, man. 
ganese and magnesium (copper and nickel 
totaling 6%); and No. 31, with 8% tin, 
plus copper, nickel and a little magnesium, 

Nos, 11 and 31, medium-hard alloys, 
have good running qualities and good te. 
sistance to edge pressure. No. 31 is pre. 
ferred to No. 11 when it is impossible to 
give the bearing surface a high finish and 
when it is not expedient to run the bearing 
in gradually under load. 

The aluminum-base alloys can withstand 
very high loads, equal to the two best 
lead-tin bronzes. They possess better run- 
ning-in qualities than any of the bronzes 
or cast irons examined, though it is ad- 
mitted that tin-base bearing metals remain 
unsurpassed. Rapid increase in load and 
careless running-in are sustained better by 
the aluminum alloys than by bronzes, due 
to the better cold-working properties of 
the light metal compositions, their high 
capacity for oil adsorption and good heat 
conductivity. 

In tests of dry friction against the rough, 
hardened surface of a steel shaft, the alv- 
minum was at least as good as the best 
bronzes. The aluminum was superior to 
bushings with tin-base metal linings, with 
no trouble ‘from undue heating up—and 
with oil lubrication absent. 

The aluminum bearings have been found 
excellent for main bearings and connecting 
rods in automobiles, having high heat 
conductivity and a minimum of seizure. 
The No. 31 has been found best among 
all metals as bearings for steam turbines. 
They are suitable for bearings with very 
iittle clearance, having been used for the 
main spindle of lathes. 

The No. 11 is high in corrosion resis- 
tance, exhibits good adsorption of an oil 
film, and is low in first cost. The No. 21 
is suitable for vibratory loads, has a thermal 
expansivity similar to bronze, runs with 
minimum lubrication, and does well heated 
up. The No. 31 is readily movable, easily 
run in and resistant to edge pressure, and 
shows no undue tendency to seize, even 
with minimum lubrication. 

These aluminum-base bearings are not 
to be considered as substitutes in the com- 
monly accepted sense of the word, for they 
have permitted development of new and 
improved designs. They have high loading 
capacity, are relatively insensitive to load 
variation, are readily run in, have high 
heat conductivity, are light in weight, are 
readily machined, wear well, and are not 
affected by heat developed in running. 

—Light Metals, Vol. 8, Dec. 1945, pp. 579-591. 
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Forging metals in closed impression dies develops maximum metal 
quality, because the grain structure and fibre-like flow lines inherent in 
wrought metals are controlled, directioned, and concentrated to meet the 
stresses, shocks and pressures which occur under actual service conditions. 
This forging illustrates how maximum metal quality can be developed 
in a part when designed to utilize the fibre-like flow line structure in- 
herent in the steel. The wartime development of forging techniques by 
which numerous so-called “impossible-to-forge” designs were successfully 
forged may permit you to obtain maximum metal quality for parts of 
your product. A Steel Improvement Forging Engineer can show you how 
to obtain the maximum IMPROVEMENT OF METALS BY FORGING and 
reductions in machining and processing costs. Consult him before the 
design of a part is fixed, and get the full benefit of 31 years of forging 
production experience. 





APRIL, 


Reference Data Booklet presents many new ideas on forgings 
and their application in many different types of equipment. 
Copies available to engineers, metallurgists and executives. 
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This 27-lb cam is a component of the 
Sperry M7 anti-aircraft director. Serving 
this vital equipment called for a range 
control in metal characteristics: a close- 





grained high strength iron combining absolute freedom from distortion 
with good machining qualities. Castings of Absco-Meehanite met every 
test, were chosen for the job, and hundreds produced have proved their 
wear resistance as well as their rigidity . . . have been finish machined 
on duplicating machines to tolerances of several thousandths of an inch 
.. + have proved their ability to take a high polish. 





SCO-MEEHARITE 


PROPERTIES 


1. Strength (Shear, 
Compressive, Tensile 
) and Transverse) 
| 2. Impact Resistance 
3. Corrosion Resistance 
4. Wear Resistance 


5. Heat Resistance 

6. Toughness 

7. Rigidity 

8. Machinability 

9. Pressure Tightness 
10. Vibration Absorption 


Meebanite castings permit close control of physical properties for your 
- Specific application. Write for Meebanite Engineering Handbook 
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BRAKE SHOE AND 


CASTINGS DIVISION 
230 Park Ave., New York pee ee 





American vs. European 
Magnesium Castings 


Condensed from “American Foundrymay 


The three most widely used European 
alloys are AZG, A-8 and AZ-91. In th 
U.S.A., binary magnesium-aluminum 
were initially used, but in recent years the 
American casting industry has been de 


veloped largely around two alloys, ASTM4 


and ASTM-17, the former being sj 


imilar 
to the European AZG. ASTM-4 has been © 


by far the most popular casting alloy ip 
the United States. The second most pop. 


ular, ASTM-17, is not much used jg _ 


Europe except experimentally. 

There are four different compositions 
representing the chief casting alloys of the 
United States and Europe, with composi. 
tions as follows: 

















Alumi- Manga- 
num Zinc nese 
AZ-91 9.6 0.4 0.2 
A-8 8.0 0.4 0.2 
AZG or 6.0 3.0 0.2 
ASTM-4 
ASTM-17 90 | 20 0.2 











The Battelle Memorial Institute tested 
these four along eleven lines: Tensile prop. 
erties of separately cast bars, tensile and 
Charpy impact properties at room temper- 
ature and minus 75 F, fatigue limit, sus- 
ceptibility to hot shortness or hot cracking, 
susceptibility to microporosity, corrosion 
and effect of iron content, amenability to 
heat treatment, solidification range, leak 
tightness, amenability to degassing, and to 
grain refining operations. 

The mechanical properties of A-8 and 
ASTM-4 are comparable, as are AZ-91 and 
ASTM-17. The last is slightly superior in 
the heat-treated and aged condition. As 
to corrosion resistance, ASTM-17 is slightly 
inferior to the other three because of lower 
manganese. ASTM-4 is slightly more sus- 
ceptible to hot shortness than the other 
three. This alloy is also markedly more 
susceptible to microporosity than either 
ASTM-17 or AZ-91. A-8 is slightly more 
susceptible to microporosity than ASTM-1/ 
or AZ-91, but much superior to ASTM 

ASTM-4 castings are much more liable 
to leak than castings of the other three 
materials. There is no substantial difference 
among the four in amenability to degassing 
or grain-refining treatment. The minimum 
burning temperature of A-8 and AZ-91 1s 
800 F, which is above the normal solution 
heat-treating temperature. 

ASTM-4 will burm rapidly if heated 
above 650 F, which is about 80 F be 
low the normal heat-treating temperature 
ASTM-17 will burn if rapidly heated to 
above 740 F, which is 30 F below the nor 
mal heat-treating temperature. 

In general, only slight advantages of the 
two high zinc alloys, ASTM-4 and ASTM 
17, over the two low-zinc alloys could b 
found, but they are subject to very set 
disadvantages. It is believed, therefore, that 
they will be eventually abandoned in th 
United States, just as they are fading out 
in Europe. 


L. W. Eastwood, J. A. Davis & James DeH 
Am. Foundryman, Vol. 8, Dec. 1945, pp. 54-0 
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VANCORAM FERRO CHROMIUM 


INSURES HIGH QUALITY CHROMIUM STEELS 


Effective improvement in the quality of chromium steels 
is demonstrated beyond question by the use of Vancoram 
Brand Ferro Chromium. This alloy is offered in three 
grades, each made by modern electric smelting practice 
from carefully selected raw materials. Every step in its 
production is precisely controlled by experienced tech- 
nicians, assuring an alloy of the required chromium con- 
tent, low in impurities—a sound, uniform product that 
neasures up to the most exacting standards. To meet your 
pecialized needs, we offer: 


® Low Carbon Ferro Chromium... for stainless and heat-resist- 
ing steels... available in standard grades of carbon content of 
0.06% maximum to 2% maximum, all containing from 67 to 
72% chromium. 


@® High Carbon Ferro Chromium... used in wrought construc- 
tional steels, cast steels and cast iron. . . containing 66 to 70% 
chromium and 4 to 6% carbon. 


@fIron Foundry Ferro Chromium ...developed especially for 
ladle additions to cast irons... with chromium content of 62 


to 66%, carbon content from 4 to 6%, and silicon content 
6 to 9%. 


MAKERS OF 42. Ss | FERRO ALLOYS 
| VANS DS AND METALS 
«z_ ™~ 


Vancoram Brand Ferro Chromium is supplied in lump form, or crushed, 
or ground fo various sizes. Our staff of experienced metallurgists is 
available for consultation to assist you in the use of ferro alloys. 


VANADIUM CORPORATION OF AMERICA 


420 LEXINGTON AVENUE, NEW YORE 17, N.Y. « 


DETROIT 


CHICAGO + CLEVELAND PITTSBURGH 
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Wood vs. Metal Construction in Aircraft 


Condensed from “S.A.E. Journal” 


Designing and developing their AT 10 
plywood covered airplane for the AAF, 
which was built in substantial quantities 
and on production lines side by side with 
all-metal construction, gave the Beech Air- 
craft Corp. am opportunity to gage the 
merits of all-metal aircraft construction 
versus the wood type of airplane fabrica- 
tion. Because of the wide variation of the 
properties of the wood and the manner in 
which the load was applied to the wood 
member, it was found impractical to use 
a design similar to that used in all-metal 
construction. 

Experiment established the following 
principles: 

Wing Surfaces—l. For convenience in 
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fabrication and for the purpose of servicing 
and maintenance, the outer removable pan- 
els are attached to a center-section structure. 

2. All spanwise bending is carried by 
a main spar located at the approximate 
maximum depth of wing contour. 

3. All torsion and drag sheer forces to 
be carried through skin covering only. 

4. Rear spar to carry shear and tension 
or compression loads only. 

5. Eliminate spanwise stringers and space 
ribs close enough together so the plywood 
covering has sufficient support. 

Tail surfaces—1. Where the structure is 
discontinuous, follow procedure used in 
wing structure. 


2. When the tail surface is continuous, 










sparwise stringers may be used provided 
torsional stresses in skim covering ap; 
stringers are low. 


Experience has shown that the best pro. 
tection of the external surfaces of the ply. 
wood was given by applying several coats of 
a wood sealer, doping down to this surface 
a light weight airplane fabric finished jp 
the typical fabric covered airplane system, 
Plaskon No. 250-2 was found to be the 
most usable and practical of the ureafor. 
maldehyde glues investigated. 

One of the principal limitations in wood 
aircraft construction is size. As size in. 
creases, construction of wood becomes more 
impractical as there are substantial possible 
savings in the weight of the structure when 
fabricated of metal. Even in the smaller 
size of airplanes the weight of the met! 
structure is more favorable than that of 
wood, although the apparent percentage 
advantage is reduced. 

When only a few airplanes are to be 
built, the cost of tooling is less for wood 
than for metal. Also, wood construction 
lends facility for rapid and inexpensive 
alteration, if changes of design are required. 
In large quantities, the cost of fabrication 
of wood versus metal construction has 1 
somewhat different aspect. 

Experience at Beech led to the conclusion 
that when an airplane is designed for pro- 
duction there is little if any advantage of 
wood over metal construction, indications 
being that for practical purposes both will 
be the same. The finishing and protective 
coating add extra weight and expense to 
the wood airplane. Metal structures require 
no external paint finish. 


—Herb Rawdon. S.A4.E. Journal, Vol. 53, 
Dec. 1945, pp. 691-712, 718. 


Plastic Compasses 
Condensed from “Machine Design 


Because of its sturdiness, small size and 
dependability, a magnetic compass was s¢ 
lected as a standard vehicular instrument 
for use in Army tanks. Except for a [few 
small metallic parts, this compass was made 
entirely of thermoplastic materials. 

The overall dimensions of the compass 
were 3 by 5 in. and its weight was 15 07. 
The case and top and bottom caps weft 
made of cellulose acetate butyrate, as were 
many of the internal parts. The compass 


MATERIALS & METHODS 
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ENGINEERING DATA 
ON PLASTICS 


2. PREFORMING, PELLETING, 
OR PILLING 


Molders of plastic materials all agree 
that excellent production economies 
are realized through the judicious use 
of preforms. In most instances, the 
shape of the preform closely approxi- 
mates that of the finished molded 
part. Several are illustrated above. 
The average preform density is 1.2 to 1. 


Advantages of Preforms 


A few of the advantages gained 


through using preforms instead of 
loose powder are: (1) cleanliness and 
simplicity of handling, (2) less filling 
space required in the mold cavity, (3) 
superior heat conductivity, (4) accu- 
rate weight control, (5) ease of pre- 
heating, (6) facility of loading into the 
mold, (7) longer flowing period during 
closing of the mold, and (8) faster cure. 
The curve chart illustrates the differ- 
ence in the mobility and curing time 
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between loose powder and preforms, 


Preforming Phenolics 


Phenolic materials (Durez) are usually 
preformed in a single automatic re- 
ciprocating or multiple rotary type 
machine. The preforming properties 
of the phenolics ...and other plastic 
materials ...depend on their ability 
to flow through the feeding mechanism 
of the machine. For example. medium- 
impact cotton-flock-filled materials 
with a bulk factor over 2.8 are diffi- 
cult to preform and maintain uniform 
weight In some cases, in order to 
overcome this, these materials are made 
by a special process in a nodular form 
of various sizes. Although they then 
average a 4 to 1| bulk, they retain good 
pouring qualities and satisfactory pre- 
forms of fair weight accuracy can be 
produced, 


Free Booklet 


Write for free, authoritative booklet 
“Machining Data on Phenolic Plastics.” 
You will find it most helpful, as it 
covers all the standard phenolic plastic 
machining operations encountered in 
the average plant. Durez Plastics & 
Chemicals, Inc., 94 Walck Road, North 
Tonawanda, N. Y, 
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PLASTICS THAT FIT THE JOB 
APRIL, 1946 







































From/7/ Stove Pipe to Coal Cars 
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KAYKOTED metal products are preserved from rust economically whether 
they weigh one pound or ten tons or more. 


Some of the products which benefit 
by being KAYKOTED are: Air- 
Conditioning Conduits, Automobile 
Exhaust Pipes, Cement Building 


KAYKOTE 


ECONOMICAL Blocks, Metal Roofing Shingles, 
Radio Parts Chests, Transformer 

RAB Cases, Ammunition Boxes, Aircraft 
ws = Heaters, Steel Coal Cars, Metal Sid- 
ing, Gas Heaters, Pipe Lines, Mani- 

INORGANIC folds, Ash Cans, Pottery, Stoves 


and Tile. 


We invite metal products manufacturers to submit articles to our 
laboratory to be KAYKOTED and returned to them with a complete 
report. Laboratory samples should not be larger than 12” x 12” x 48”. 


KAYKOTE DIVISION 











KRAUS RESEARCH LABORATORIES - Sparks - Md - 


West Coast Distributor: INDUSTRIAL COATINGS CO., 361 W. Maple St., Glendale 4, Cal. 





TWO TRAYS ey lock alike 





But What a Difference in PERFORMANCE! 


strikes against them. They have: 


% (1) uniform wall thickness, (2) 

* all strains and stresses removed — 

thus they are better able to with- 

stand the shattering effect of re- 

ANNEALED SILICA products have peated thermal shock. For silica 

an inner strength and endurance ware that endures — specify 

that silica ware never had before. Amersil. Write for interesting 
Amersil trays, and other products bulletin. 


by Amersil, don’t start with two 


*Trade Name Registered 


Am ERSIL COMPANY Ine. 


ENGELHARD 





CHESTNUT AVENUE HILLSIDE 5, N. J. 


> 
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bowl was made of methyl meth. 
(transparent) plastic. In all, there were nD 
plastic parts in this instrument, and 
were produced by injection molding fro, 
multiple-cavity molds. 

The assembly methods included cemen:. 
ing some of the parts and having studs 
and bosses molded into others so that 
could be joined by heading over the styq 
with a hot iron. 

To insure reliability, each compass was 
exposed for 2 hr. to temperatures of —58 7 
and 158 F. In addition, each compass ypit 
was subjected to a pressure test of 9 jp 
of mercury (absolute—about 19 psi.) _ yj. 
bration tests at 500 to 2500 cycles per min. 
(with an amplitude of 0.020 im.) were 
given each instrument. 

These vehicular compasses were the fe. 
sult of the cooperative efforts of varioys 
Army agencies, several instrument makers 
and the Dept. of Terrestrial Magnetism a, 
the Carnegie Institution of Washington. 
D. C. 

—D. J. Faustman. Machine Design, Vol. 19. 
Jan. 1946, pp. 133-134, 199. 


Rubber Molds Facilitate 
Casting of Plastics 


Condensed from “Mill and Factory” 


Developed by William Lockwood, chem. 
ist for Duorite Plastic Industries of Culver 
City, Calif., synthetic rubber molds are 
being used by West Coast plastics fabri- 
cators for casting small plastic objects with 
speed and efficiency. 

The rubber is a thermoplastic material 
with a melting point that is considerably 
higher than melting points for the more 
common thermoplastic casting resins. There- 
fore, it can be reclaimed innumerable times 
by melting and used in connection with 
many types of plastics. 

Molds are made simply by melting the 
rubber in a double boiler, and pouring the 
molten material over a model of the ob- 
ject that is to be cast. The rubber molds 
can be made on models that have slight 
undercuts or projections, because they are 
flexible enough to be stretched in the proc- 
ess of removing the models or subsequent 
plastic casts. 

Casting is done by pouring a resin into 
the mold, and curing by heating or cooling 
in conformity with the nature of the resin. 
Rubber molds would naturally be unsuit- 
able for casting large or bulky objects, 
since the stresses caused by the presence of 
large quantities of resins would quickly 
cause distortion of the mold surfaces. How- 
ever, the opposite is true when it becomes 
necessary to cast small objects. 

The molds will retain critical dimensions 
with almost minute accuracy, in spite of 
rough treatment, such as dropping on the 
floor, and when the castings have been 
properly cured they can be removed simply 
by stretching the mold a bit. 

Prior to the development of the rubber 
molds, plaster was almost universally used 
in making small plastic molds. Such molds 
were very easy to break and difficult to 
salvage. 


T. A. Dickinson. Mill & Factory, Vol 
Jan. 1946, p. 1 
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PLASTICS ... FOR 


Here’s an example of how plastics can combine ruggedness 
... precision . . . economy. 

It’s the distributor cap made by G. E. for the Wico Electric 
Company’s magneto—famous for dependability under the 
toughest operating conditions, in four-cylinder engines that 
power such heavy-duty equipment as tractors and bulldozers. 

Sparking depends upon sure contact—and one-piece metal 
inserts are compression-molded in the distributor cap to stay 
for life. These inserts are insulated and protected by the tough 
wood-flour-filled phenolic molding 
compound. Little machining is required 
before assembly—and one molded dis- 
tributor cap is interchangeable with 
another, 

Bring any plastics problems you may 
have to G. E.—the world’s largest 

nanufacturer of finished plastics parts. 
Available to you is G. E.’s complete 
plastics service. Write to Plastics Divi- 


latetttitnnsmsasesrareeroreomeeaant 
Soe aE : 






EVERYTHING IN 


AT NO PLASTICS AVENUE 





THAT VITAL SPARK 





sions, General Electric Co., 1 Plastics Avenue, Pittsfield, Mass. 
We shall be glad to send you upon request a copy of the new 
illustrated booklet, “‘What Are Plastics?” 


G-E Complete Service — Everything in Plastics 


’ 


Backed by 5l years of experi 2. We've been designing and manu- 
facturing plastics products ever since 1894. G-E Research works continu- 
ally to develop new materials, new processes, new applications. 


No.1Plastics Avenue—complete plastics service—engineering, design 
and mold-making. Our own industrial de- 
signers and engineers, working together, cre- 
ate plastics parts that are both scientifically 
sound and good-looking. Our own toolrooms 
are manned by skilled craftsmen—average 
precision mo!d experience, 12 years. 





All types of plastics. Facilities for com- 
pression, injection, transfer and cold molding 
. . . for both high and low pressure laminat- 
ing . . . for fabricating. And G-E Quality 
Control—a byword in industry—means as 
many as 160 inspections and analyses for a 
single plastic part. 


)ELECTRIC 


General Electric plastics factories are located in Fort Wayne, Ind., Meriden, Conn., Scranton, Pa., Taunton, West Lynn, and Pittsfield, Mass 


1946 
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Railroad Passenger Car Design 


Condensed from “Railway Age” 


A paper read by Allen W. Clark, assistant 
general mechanical engineer, American Car 
& Foundry Co., at a session of the Railway 
Division of the American Society of Me- 
chanical Engineers, brought out the fol- 
lowing points: 

Streamlined trains in 1946 will have the 
dimensions adopted in 1940. Some will 
have the A.A.R. skirts but others will 
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appear without any or with higher ones. 
Owing to damage under unusual wreck con- 
ditions, some railroads will require weight 
increases of 5000 or more Ib. per car. 
Materials which will continue in use are: 
(1) mild carbon steel, copper bearing, (2) 
low-alloy high-tensile steels, (3) stainless 
steels, and (4) aluminum alloys. New 
alloys with improved properties are now 


In exterior appearance the 1946 model 
will be either shiny (unpainted), painted, 
or a combination of the two. The surface 
of stainless steel is not well adapted to 
application of paint. Low alloy high-tensile 
steel and aluminum construction are best 
adapted. 

In the luxury cars there will be decorative 
features and new facilities. The coaches 
will be less radical but more comfortable. 
The wide diversity of plans adds to cost 
and hampers production. There could be 
more standardization without the danger 
of stifling progress. 

Speaking as an authority on passenger 
traffic, H. F. McCarthy, executive assistant 
to the President, New York, New Haven 
& Hartford Railroad, questioned Mr. Clark's 
statement that the cost of low-alloy, high- 
tensile steel construction is less than for 
stainless steel with little difference in weight. 
If this is so, he said, stainless steel will 
not be used except for trim, since the pas- 
senger salesman can sell a comfortable seat 
but not a center sill. Mr. McCarthy ad- 
vocated not luxury items, but an easier 
ride, truck research and design, weight sav- 
ing, greater cleanliness, seat spacing, air- 
conditioning, better lighting and the elim- 
ination of noise. 

P. W. Kieffer, chief engineer, motive 
power and rolling stock, New York Central, 
said that in his belief the next most im- 
portant problem is to reduce the effects 
of lateral car action to the same relative 
standards as that of the vertical. 

Discussing materials, Col. E. J. W. Rags- 
dale, chief engineer, Edward G. Budd Mfg. 
Co., said that when the weights are com- 
parable the strength values are not. The 
Budd Co. uses stainless steel, aluminum al- 
loy, wood, plastics and low-alloy steel, arc 
welded but stress relieved. They find a 
use for everything in its place and feel 
that price alone should not determine where 
it should go. 

D. C. Turnbull, Jr., executive assistant, 
Baltumore & Ohio Railroad, emphasized the 
need for a different class of design for com- 
muter-service equipment as compared with 
cars for long distance travel. 


Railway Age, Vol. 120, Jan. 12, 1946 
pp. 142-152 
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One way to assure consumer demand for 


ment in the development of more than 


" your product is to make use of the valu- 40,000 different glass products provides a 
del able properties of glass wherever possible. valuable source of data on which to base 
ed, Housewives need not be sold on glass. new designs. Corning can assist you in 
- Their years of experience with it have designs that will make full use of all the 
Pa taught them the value igi pig unt valuable properties of glass. 
liness and permanent luster. Recently 
TD icy have learned to respect its durability PRODUCTION FACILITIES 
ve as well. Whether your requirements call for a 
. Many design engineers have given single glass part of intricate design or 
va added sales appeal—improved perform- thousands of similar parts, Corning has 
be ance—to a product by the use of glass. the engineering and manufacturing facili- 
er Others have, by means of glass, created ties to help you. Manufacturing tech- 
products which would otherwise have niques permitting the automatic produc- 
: been impossible. Perhaps you, too, can tion of glass parts in quantity and at low 
am take advantage of the consumer accept- cost also assure you of uniform quality. 
"s ance of glass. | Glass can be pressed, blown or drawn 
h- either by hand methods for small quan- 
‘A THOUSANDS OF TYPES OF GLASS tities or by high speed, automatic machin- 
: From the thousands of glass formulae de- ery. Precision tolerances can be secured by 
:- veloped by Corning Glass Works, you can carefully controlled finishing operations. 
it secure the one with the combination of Corning Engineers will gladly help you 
- properties which meets the specific re- to select the best glass for your particular 
F quirements of your’ product. Corning purpose. They have the glass knowledge 
Engineers are ready to give you the —the ““know-how”’ of design and produc- 
benefit of their years of experience in tion. It is available to you for the asking. 
selecting the glass best suited for your Write to the Industrial Sales Dept. MM-4, 
P 


particular use. 


CORRECT DESIGN IS IMPORTANT 


The vast knowledge and experience of 
Corning’s Product Engineering Depart- 


CORNING GLASS WORKS 
CORNING, NEW YORK 








































Vacuum Coffeemaker 


~ ow INDUSTRIAL SALES DEPT., MM-4 
Corning Glass Works, Corning, New York 







Please send me a copy of your Bulletin IZ-1— 
“Industrial Glass by Corning.” 
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Ges, little Waldo knows it's 
smart to protect the side that’s 
exposed. Some day, when he's 
specifying materials for plant 
equipment, one of his “musts” will 
be IngAclad Stainless-Clad Steel. 
For this famous, time-tested Borg- 
Warner product provides full 
stainless protection on the side 
that's going to “take it.” 

Easier to fabricate than solid 
stainless . . . provides better heat 
diffusion in vessels where heat is 
applied . . . cuts material costs 
way down. 

Proved by 14 years of con- 
tinuous service. We also produce 
Solid Stainless and Heat-Resisting 
Steels. Write, wire or telephone — 
no obligation. 


: INGERSOLL 


"ENGINEERING | STEEL DIVISION 


| BORG-WARNER CORPORATION 
310 Sovth Michigan Ave. « Chicago 4, Ill. 
Plants: Chicago, Ill. © New Castle, ind. © Kalamazoo, Mich. 
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Users of IngAclad 
include: 
American 


Cyanamid Co. 
Armour & Co. 


Carnation Milk Co. 


Corning Glass 

Works 
E. I. DuPont 

de Nemours Co. 
Firestone Tire 

& Rubber Co. 
Graver Tank 

& Mfg. Co. 
Groen Mfg. Co. 
Leader Iron Works 
Monsanto 

Chemical Co. 
Procter & 

Gamble Co. 
Sherwin- 

Williams Co. 
Solvay Process Co. 
United States 

Potash Co. 
Whiting Corp. 
and many others 




















Fatigue Failures of Aircraft Parts 


Condensed from 

' “Aeronautical Engineering Revie...” 

Basically, a fatigue failure is the result 
of one or more of the following factors. 
stress concentrations, deflections, and vibra. 
tion. This discussion is limited to {:rigue 
failure of parts of airplanes im servic. and 
limited further to primary structure rts 
The theory of such failures is slippa;. of 
the individual crystals of a piece of metal 
under load. 

When the stresses are low, only a fey 
crystals are disarranged with each loading 
and, therefore, the number of loadings js 
a function of the magnitude of the joad. 
If the load is applied many times, sufficient 
slippage occurs to cause a crack. 

Effects of fatigue loading are cumulative. 
“Rest” periods between periods of loading 
do not increase the number of applications 
of load a part is able to endure. A sheer 
metal part, subjected to compression load, 
may buckle slightly. At the buckle the 
stress starts out as compression; then, as the 
height of the buckle increases, the stress on 
the outside reverses itself to tension because 
of the local bending of the sheet. The re- 
versal may occur at an edge which may 
already have many tiny nicks and extremely 
low endurance results. 

An extreme example of vibration effects 
was that of a hand-crank extension for an 
engine starter. Its only load was its own 
weight, 144 lb. The bolt is 4% in. in diam. 
but the hole was erroneously drilled 1/,, 
in. oversize. After 100 hr. of engine opera- 
tion the part failed. 

One of the serious drawbacks to design 
ing for the elimination of fatigue failure is 
the lack of established standards as to the 
stress range and the number of cycles of 
loading a part should withstand. In de- 
signing for airplanes, one must always re- 
member weight, for some part too good 
might be too heavy. 

One airplane manufacturer has gone far 
in designing parts to just last the natural 
life of the airplane as a whole. One of 
the great sources of trouble encountered 
in all types of aircraft occurs in the em- 
pennage and its fittings. 

On one model failures began occurring 
after about 2000 hr. of flight. The vertical 
stabilizer rear spar attachment to the fuse- 
lage would crack, starting at a free edge of 
0.051 aluminum alloy and would progress 
rapidly until complete failure took place. 
If not caught in time, it would mean the 
loss of the airplane. 

Tests of- the above were made which 
duplicated the failure in service. Failure 
took place after 2000 reversals of applied 
load. The failure was identical with that 
which took place in service This is equiva- 
lent to one load application per hr. of 
flight. 

The stresses involved were relatively 
small, but it was noticed that the sheet 
would buckle at the edge between the bolts 
at the point where failure took place. This 
caused a bending back and forth of the 
material, giving extremely high reversals 
of stress due to the local buckling. Too! 
marks and other nicks accelerated the start 
of the failure. Finally, flanges were added 
to stiffen the edge. 


—D. M. Davis. Aeronautical Engineering Ret 


Vol. 5, Jan. 1946, pp. 15-23 
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*TRIPLE-A Almag 55 
provides the extra 
strength and elongation 
required for this 
aluminum part. 
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~ A LIGHT METAL IN WEIGHT...A HEAVY METAL IN STRENGTH 


HER is a new aluminum castings alloy with a tensile strength of 50,000 to 60,000 pounds per 

square inch. It is far stronger than gray iron—approximates the strength of malleable iron. 
of And it has a remarkable elongation of 15% to 30%. Called *TRIPLE-A Almag 55, and produced 
by Acme alone, this new alloy is truly a heavy metal in strength. Yet, it has the light weight of an 





aluminum magnesium alloy. 


al No matter what metal you now use, ask about Acme Aluminum Castings made of Almag 55. 
» This new alloy may bring to your product the light weight—the corrosion resistance—the free 
machining—and the silver-bright surface that only aluminum gives. 


Remember, too, there are no finer castings— sand or permanent mold—than those coming from 
Acme’s big, modern, light-flooded foundry. There the most advanced castings techniques are backed 
by 25 solid years of foundry experience. For full information on how today’s aluminum alloy cast- 
d 2 ings made for today’s demands may be applied to your product problems, get Acme’s recommen- 
a dations without obligation. 


*Trade Mark and Patents Pending. 








DAYTON 3, OHIO 


Felon Toe A lumiteum, Pras, Paonge Callinge Engeneoring- 


New York: F. G. Diffin Ce., 111 Broadway 
Chicago: Metal Parts & Equipment Ce., 2400 W. Madison Street, St. Lovis: Metal Parts & Equipment Ce., 3615 Olive St. 
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Advances in Steel Castings 


Condensed from “The Foundry” 


The urgent need for steel castings during 
the war served to dispel some old prejudices 
and give impetus to the use of new tech- 
niques in the castings industry. Many iron 
foundries converted to steel by the acquisi- 
tion of side blow converters to blow the 
cupola iron and, as a result, the antagonism 
toward converter steel was largely dis- 
pelled. Belief that good quality cast armor 
could not be made in the basic open-hearth 
was also proved to be without foundation. 

To produce castings of the highest qual- 
ity, the principles of directional solidifica- 
tion and atmospheric pressure feeding were 
widely employed; new attention was given 
to sand conditioning and to sand testing, 
particularly at elevated temperatures. An 
outstanding advance was made in the use 
of centrifugal force to shape and feed cast- 
ings. True centrifugal casting and centri- 
fuging found many new applications, and 
precision casting methods found new fields 
of usefulness. 

More extensive use of water quenching 
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of castings, even of large castings, was 
widely employed to obtain better strength- 
weight ratios. Castings were made to spe- 
cified hardenabilities, the hardenability data 
obtained from wrought steel being applica- 
ble to castings. During the war the trend 
in specifications was toward specifying prop- 
erties and the requirements of the product, 
leaving the composition and method of 
manufacture to the producer. 

The emphasis on quality of the steel 
castings during the war years created a de- 
mand for more searching methods of inspec- 
tion. The present widespread use of X-ray 
and magnetic powder testing was a war-time 
development. The million volt X-ray ma- 
chine was promptly put to use’in steel 
castings inspection. 

The list of products developed as steel 
castings during the war years is long. 

1. Cast tank armor, which has the ad- 
vantage over rolled and welded construction 
of being adaptable to streamlining, thus 
making the tank less vulnerable in addition 


’ 


to improving its appearance. Turrets with 
sections up to 6 in. were in production g 
the end of the war. 

2. Cast steel breech rings were developed 
at the time of the critical shortage of {org. 
ing capacity and machine tools. This de. 
velopment not only relieved the forging 
situation, but the rings could be cast to 
close dimensions with savings in machining 

3. Centrifugally cast aircraft engine cy. 
linders, which proved to be at least equal jp 
quality to the forged sleeves. 

4. Cast rotors and stators for super. 
chargers, which was probably the most diffi. 
cult development of all. These were made 
of high heat resisting steel by precision 
casting methods and resulted in the saving 
of many man-hours of labor through elim. 
ination of a large amount of welding, and 
improved the efficiency of the assembly. 


—C, E. Sims. Foundry, Vol. 74, Jan. 1946, 
pp. 76-81, 220, 222, 224.295, 


Sealing Bronze Castings 


Condensed from 
“The American Foundryman” 


Although it has been found that leaky 
castings of gun metal, valve bronze and 
hydraulic bronze may be made pressure 
tight by heat treatment under certain cir- 
cumstances, it is believed that the practice 
of annealing bronze castings for the sole 
purpose of improving pressure tightness is 
a questionable expedient until such time as 
records may be obtained on the perform- 
ance of sealed castings in service. 

The repairing of leaky castings by heat 
treatment has aroused interest because it is 
considered to be clean, rapid and fairly 
effective. In the present investigation, 34 
bushings of gun metal, valve bronze and 
hydraulic bronze were cast in a manner in- 
tended to produce leakage in a hydraulic 
pressure test. The pressure at which the 
bushings began to leak was recorded after 
various sealing experiments. The changes 
in microstructure and mechanical properties 
resulting from heat treatment were also 
investigated. 

The pressure tightness of leaky bushings 
was improved when they were annealed for 
3 hr. at 1200 to 1300 F in an air or 
oxygen-rich atmosphere. No sealing what- 
ever took place in a hydrogen atmosphere. 

When bushings previously improved in 
pressure tightness by annealing in the 
oxygen-rich air were reannealed in hydro- 
gen, the pressure tightness decreased by 25 
to 50%. Removing the outer layer of 
oxide scale after sealing in air did not 
cause appreciable loss in pressure tightness, 
provided that the bushings were annealed 
for 3 hr. at the necessary temperature. 

The bronze specimens used in this in- 
vestigation were sealed by the formation 
of oxides of larger specific volume than 
the base metal. The oxide layer on the 
inside of fine shrinkage cracks tended to 
close the openings provided that the cracks 
were of sufficient fineness. The tendency 
for leakage of unsound bronze may become 
serious after several years of service, and 
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DETROIT ELECTRIC 


FURNACES 


complete a 
modern 
melting 
department 
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Four men at the controls of six Type LFY Detroit Rocking Electric Furnaces 
produce 6000 Ibs. of bronze per hour (a 750 Ib. heat every 7 minutes) in 
this compact foundry layout. One man charges the furnaces, two men 


operate them, and one supervises. 


The result is maximum utilization of 


manpower, space and equipment—under most desirable working conditions— 
for the production of high quality castings. Send us your requirements, and 
our engineers will determine, without obligation, whether a similar Detroit 
Electric Furnace layout will provide more economical melting of ferrous or 
non-ferrous metals in your plant. 


Right: Electrodes are con- 
trolled hydraulically from 
stationary pedestals which 
contain all automatic elec- 
trode and rocking controls 
for regulating melting 
speed, power input, and 
other melting factors. 
Transformers are installed 
beneath furnaces. 
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Left: Charging trucks are 
loaded on the scales in the 
metal room and elevated 
to the charging platform 
which separates two rows 
of three Detroit Electric 
Furnaces, installed back to 
back. Rear charging is ac- 
complished quickly, elimi- 
nating congestion in front 
of furnaces. 


= i 
DETROIT ELECTRIC FURNACE DIVISION 


KUHLMAN ELECTRIC 


CHIGAN 








the wear resistance of moving parts j; 
tainly lower with unsound metal. 
The short-time pressure test at room tem- 
perature is not equivalent to conditions of 
service. It is believed that the annealing 
of leaky bronze castings to improve pres. 
sure tightness should be exercised with care 
until such time as information may bh, 
obtained over a period of years on the 
performance of sealed castings in service. 


—F. L. Riddell. Am. Foundryman, \ .)\, 8, 
Oct. 1945, pp. 24.29, 
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Progress in Aluminum Castings 
Condensed from “The Foundry” 


The two outstanding wartime develop. 
ments in the aluminum foundry industry 
were the enormously increased production 
and the extension of highly specialized 
techniques of quality casting production to 
the smaller foundries. Within these two 
developments there has been progress in 
mechanization, technology and inspection, 

The most remarkable wartime develop- 
ment was the expansion in the productive 
capacity of aluminum foundries. Privately 
owned casting capacity increased approxi- 
mately 7 to 8 times over the 1939 capacity. 
With the exception of cast cylinder heads 
produced in government-owned plants, most 
of the castings produced during the war 
were made in private plants. All of the 
permanent mold and die castings made in 
1944 as well as 92% of the sand castings 
were made in commercial plants. 

The extension of specialized techniques 
into the smaller foundries has helped place 
the entire industry on a firm basis. The 
quality of castings was improved with the 
result that castings were specified where 
formerly forgings were required. Mechani- 
zation of foundries has resulted in savings 
as well as in increased production. 

Degassification of all alloys with barium 
chloride has become standard practice, re- 
sulting in improvements in soundness and 
grain size. High purity alloys have been 
found to be more corrosion-resistant. Alu- 
minum-magnesium alloys have found wider 
application since handling techniques were 
mastered. The quality of the standard al- 
loys, such as Alcoa 195, 355 and 356, has 
been improved. 

Radiography, fluoroscopy and “black 
light” inspection methods were improved 
and found more widespread use. Méicro- 
radiography was developed into a fairly 
useful tool. 

Permanent mold and die casting processes 
received considerable impetus during the 
war. Centrifugal casting of aluminum is 
still in the experimental stage. The use 
of plaster molds and cotes has increased 
considerably. Electric melting processes 
have been adapted for use in aluminum 
foundries, but the high initial investment 
in equipment is still the main deterrent to 
the widespread use of induction melting 
equipment for aluminum. 

After reconversion is well under way, 
the aluminum foundries should find that 
the developments of the war period will be 
helpful to the whole industry in supplying 


old markets with better and _ cheape! 
products. 

L. W. Eastwood. Foundry, Vol. 74 

Jan. 1946, pp. 82-86, 165-16¢ 
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Just as seasoning in food—the 
alloying elements in ingot metal 

































re. Ht ei) must be precisely accurate to 
and A al secure the desired result. 

een a , 

\lu- He +41) That is why here at Michigan 
wei | Vi] Smelting every heat of metal is 
yere | } ° : 

a | tested while still molten, by three 
has iH) Spectrographic analyses at three 
ack it separate stages in the refining 
aad at process. It is the reason, too, 
cr0- why you can always be sure that 
aay Michigan Smelting non-ferrous 
ce | ingot will meet your every 
the | specification. 

| is 

use 

sed 

sses 

jum 

lent 

f to 

a & REFINING 
yay, ™ 

that { 

"he ~=6ECNON-FERROUS SCI METAL REFINERS FOR OVER 50 YEARS 
io . Division of 

a BOHN ALUMINUM & BRASS CORPORATION © Detroit 26, Michigan 





General Offices Lafayette Building 


.166 


Ds \PRIL, 1946 1087 















ee kA IE SLI IEEE XG ARES Ss ABA wn 

















+¥ 


» 


* 


e et 


“a 


eee 


> * Z| : 
oe 
‘ im” 


Induction Heat Treating Internal Surfaces 
Condensed from “S.A.E. Journal” 


To heat treat the internal diameter of a 
thin-walled body successfully, the heat must 
be applied at a very high rate for a very 
short time. It has been determined experi- 
mentally that in steel such as S.A.E. 1045, 
if brought up to the required temperature, 
complete homogenization of the carbon can 
be secured in a heating time of about 1 sec. 

Heating is accomplished by concentrating 
high-power, high-frequency currents in the 
zone to be hardened so that the temperature 
of the zone is raised to the hardening tem- 
perature before any substantial amount of 
heat can drift to the core of the piece. 
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The static, or one-shot, machine heats 
the entire area to be treated at one time. 
It can heat treat areas in a bore less than 
5 in. diam. and 6 in. long. It requires a 
large generator capacity to treat the large 
bore dimensions. 

The progressive, or scanning, type of 
machine usually is more desirable where 
the body is cylindrical in form, open at 
both ends, and longer than 6 in. These 
machines are equipped with heat-treating 
heads of relatively short length—14 to 3 
in., and normally heat treating at rates 
of 1 to 3 in. per sec. A quench head is 






arranged to quench the work piece imme. 
diately upon the heated zone’s reaching the 
proper relation with the quench head. 

Among the electrical parts of the machine 
are a motor-driven, inductor alternator: ex. 
citers; solenoid or ait-operated contactor. 
metering equipment; two-conductor, |ead. 
sheathed, concentric stranded cable; sliding. 
core switching transformer; conducting 
arbors; and tuning condensers. A suitable 
work-holding fixture is provided. 

The heat-treated head consists of a tuby. 
lar copper coil wound about a laminated 
iron core, all mounted on a mandrel. Cool- 
ing water is circulated through the coil. 
The quenching device is placed directly be. 
low the heat-treat head and is maintained 
in definite relation to it. The quenching 
device is retracted from this relation during 
the loading and unloading period, by means 
of an air or hydraulic cylinder operating in 
timed and controlled relation to the other 
operations. 

All the timed sequences are maintained 
by means of a controller consisting of a 
series of precision cam-operated switches. 
It is designed to give extremely high fidelity 
in timing of the controlled operations and 
to permit change-overs for treatment of 
different sizes of bores within a minimum 
amount of time. 

A suitable motor-driven hydraulic system 
controls the movement of the work-holding 
fixture and heat-treat head. The transformer 
primary and secondary, and all connecting 
arbors, are water cooled. A great deal of 
stainless steel and bronze are used in the 
machines. to avoid rust or corrosion. These 
machines are fully automatic, the only re- 
quirement being that the operator place the 
work piece in the holding fixture. 

Among the many applications of internal 
induction heat-treatment are auto and truck 
parts, gasoline and Diesel engine parts, 
gears, bearing races, etc. 


—H. E. Somes. S.A.E. Journal, Vol. 54, 
Feb. 1946, pp. 45-54, 63 


Selective Heating and Fatigue Failures 
Condensed from “Industrial Gas” 


There is increasing interest in selective 
heating by induction or by the new furnace- 
less technique using gas. The tendency has 
been to apply these methods somewhat 
promiscuously in the heating of machine 
parts where it seems advantageous to elimi- 
nate the heating of the entire part. 

The selectively hardened part may have 
satisfactory wear resistance but may show 
more fatigue failures than conventionally 
hardened parts, due to the effect of selective 
heating on residual stresses. Nitriding, car- 
burizing or the severe quenching of shallow 
hardening steel gives a more favorabl 
stress distribution from the standpoint o! 
fatigue resistance than selective hardening 

However, selective heating is applicable 
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A BULLARD CUT MASTER V.T.L. 
PUTS SPEED CHANGES 
AT YOUR FINGERTIPS 


New Pendant Control with Speed Dial 
and Clutch-Brake Lever Located Where 
You Want Them 


The addition of this entirely new and different Pend- 
ant Control to all Bullard Cut Master Vertical 
Turret Lathes provides a high degree of control and 
operating efficiency not found in other machine tools. 

This is how the Bullard Pendant Control works. 
With the machine operating and a speed change 
needed, you throw the switch lever to ‘BRAKE ON”’ 

.. tapidly dial the new speed (an exclusive Bullard 
Pendant Control feature). ..throw the lever to 
‘CLUTCH IN"’. That's all! . . . gears are quietly and 
almost instantaneously shifted through electrically- 
controlled, hydraulically-operated mechanisms. When 
you want. to jog the table any fraction of a 
revolution for positioning or indicating, you merely 
manipulate the single switch lever. 

This new Pendant Control is suspended at the most 
convenient operating height. It swings in an arc to 
whatever position is required for ease of operation. 

For facts about other features that make Bullard 
Cut Masters your best investment for cutting time on 
and between cuts, write for Bulletin CVTL-4-1, today. 
The Bullard Company, Bridgeport 2, Connecticut. 
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This unique Pendant Control is no 
cation on all Bullard Cut Maste 


three heads. 





BULLARD 





CREATES NEW METHODS 
TO MAKE MACHINES DO MORE 


a standard specifi- 
ertical Turret Lathes 
which are available in 30'Aand 36” sizes with two 
heads ... in 42"’, 54", 6447 and 74” sizes with two or 
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Investigate the results you can 
expect from Hoffman coolant 
filtration, and you'll make 

this project a vital part of your 
reconversion picture. Hoffman 
filtration puts precision finishing 
on a volume basis, and pays 
worthwhile dividends in longer 
life for tools and machines. You 


ME 


can usually have these benefits at no 
extra cost because savings in 
maintenance and coolant pay out 
the cost of the filters in a 
remarkably short time. 


* SEND FOR LITERATURE 


Ss oon a RE 
U.S. HOFFMAN (cu 
a wh 223 Lamson St., Syracuse 


| COOLANT FILTERS > FILTRATION ENGINEERING SERVI 
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with considerable advantage where no ten. 
sion stresses are involved or where the 
design is such that the tension stresses are 
low. The selective heating of parts hichly 
stressed in tension should be approached 
with a great deal of caution. For example, 
in highly stressed gears, the fatigue fai) \ire 
always occurs at the root of the tooth on 
the load side of the tooth. As far as we 
can see now, such a gear should be car. 
burized. 

The fact that thousands of gears and 
crankshafts have been successfully hardened 
by means of selective heating with induction 
or gas indicates merely that in these cases 
the parts were not too highly stressed at the 
vulnerable points. 


-« 
—C. H. Lekberg. Industrial Gas, Vol. 24, 
Dec. 1945, pp. 13-14, 


Diamond Forming of Grinding Wheels 
Condensed from “Machinery” 


Crush forming of grinding wheels pro- 
vides a method by which irregular shapes 
and forms on grinding wheels can be 
quickly and economically produced and the 
form can be reproduced as often as re- 
quired. A new method is described using 
diamonds instead of the usual steel crushing 
rolls. 

In the case of two 90 deg. V-ridges to 
be ground on a flat piece of hardened steel, 
the actual cost of diamonds and the steel 
rolls was about the same. The diamond 
gave a slightly better finish. Also, the dia- 
mond lasted 40% longer than the steel 
rolls. 

Diamonds will stand more abrasion than 
steel but they are a great deal more brittle. 
This disadvantage can be partly overcome 
by careful examination and choice of the 
diamonds. It is particularly important that 
they contain no flaw lines. The use of 
diamonds with an angle of less than 90 
deg. is not advised as there is not sufficient 
body to give the necessary strength. 

Sharp edges on the diamond wil! tend to 
crumble when exposed to the grinding 
wheel. To prevent this, as many facets as 
possible should be polished on the upper 
part of the diamond. As one facet wears, 
the diamond can be reset with another facet 
facing the wheel. The diamond should be 
fed slowly toward the wheel until actual 
contact is made before the crushing is 


started. 


—H. L. Strauss, Jr. Machinery, 
Vol. 52, Jan. 1946, p. 179. 


British Practice in Heat Treatment of 
Wrought Aluminum Alloys 


Condensed from “Modern Machine Shop 


In the heat treatment of aluminum alloys, 
it is mecessaty to pay strict attention to 
details. Some alloys are work hardenabl: 
while others may be hardened by heat 
treatment. The hardening of the latter al 
loys consists of three steps: heating to th¢ 
solution temperature, cooling rapidly, and 
aging. 

The solution temperature should be as 


MATERIALS & METHODS 
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1: The Ultraviolet Spectrograph is used for chemical 


analyses of metals and their alloys. Such spectro- 
chemical analyses are generally the preliminary method 
for analyzing metals, alloys, and metal-treating baths. 
The qualitative method reveals the presence of all 
metallic constituents and these may be simultaneously 
classified according to major, minor, and trace elements. 


2: Colorimetric Spectrometer for making quantitative 


spectrochemical analyses of alloys. The elements of 
particular interest among those revealed spectro- 
chemically are determined qualitatively by converting 
each into a colored compound as a solution of char- 
acteristic color. The color is spectrally analyzed and 


oii YOUR HEAT-TREATING PROBLEMS 


Here is only a part of the modern, scientific 
research equipment that the American Cyanamid 
Company’s Research Laboratories use to help you 
solve your heat-treating problems. Our technically 
trained staff and complete laboratory facilities are 
at your service for the study and solution of 
metals problems. 

Cyanamid supplies for the metals trade a full 
range of salt bath products for heat-treating, case- 
hardening, and carburizing. 
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the quantity of the element is calculated. 


3: The Electron Microscope is a newcomer in the field of 
instruments for studying metals. Electron micrographs 
give metallographic information complementary to 
that given by photomicrographs. The specialized tech- 
nique utilizing low pressures for making a negative 
replica was developed originally in the Cyanamid 
Research Laboratories. 


4: X-Ray Diffraction equipment is used to study molecular 
arrangement and effects of heat treatment on various 
metals. It is also useful in studying the chemical and 
crystalline nature of the phases in a new alloy system, 
and in obtaining data about internal structure. 


When Performance Counts...Call on Cyanamid 
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ROCKWELL 
Pusher-“fray 
FURNACE 


ANNEALS CASTINGS INDIVIDUALLY & 
UNIFORMLY IN AUTOMATIC CYCLE 


Removing the uncertainties inher- 
ent in annealing large, heavy cast- 
ings, this new pusher type furnace 
moves individual pieces through 
the heating and holding zones in a 
completely dependable automatic 
cycle. 

The work, on cast alloy trays, is 
pushed into the furnace and an 
equal quantity is removed from 
the furnace simultaneously. Doors, 
pusher and puller are mechani- 
cally interlocked to give automatic 
operation. Each casting is exposed 
to exactly the same uniform heat- 
ing conditions in each zone, and to 
cooling on the discharge platform. 

This predictable, controlled an- 


Cumisy, 





Discharge end of gas-fired. pusher-tray 
furnace showing Misco cast alloy, grid 
type tray emerging from furnace. Above 
— hydraulic pusher and casting at 
charging end just before door is raised 
and work movement into furnace begins. 


nealing method produces metal of 
uniform grain size, eliminates hard 
spots due to uneven heating and 
cuts down subsequent machining 
time appreciably. Instead of su- 
pervision of an experienced heat 
treater, common labor for loading 
and removing castingsis sufficient. 

The pusher-tray furnace de- 
scribed here is but one of many of 
this type built by Rockwell for 
annealing, hardening and draw- 
ing metal products of all kinds, 
sizes, shapes and quantity to im- 
prove the product, process and 
balance sheet. 

x * * 
Bulletin No. 423 tells how. 


ROCKWELL FURNACES 


' Batch or Continuous Types— Gas * Oil * Electric 
W.S. ROCKWELL COMPANY 


208 ELIOT STREET e 
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high as possible for maximum hardening 
but the upper temperature limit is set by 
the occurrence of partial melting. Suitable 
soaking times should be found by test as 
prolonged heating of aluminum coated shee 
is especially harmful. A cold water quench 
is normally used for the rapid cooling, byt 
it may cause excessive distortion. The dis. 
tortion may be minimized by the use of 
a slower cooling medium (hot water, oi), air 
blast or water spray), but the corrosion 
resistance of certain alloys may be harmed 
by the use of these media. 

The period between the solution treat. 
ment and quenching is likewise very im. 
portant. The common practice in England 
is to use cold water in all cases except for 
heavy forgings, where boiling water or oi! 
is used. Certain alloys are aged at room 
temperature, while others require heating 
to 265 to 390 F. The aging time in the 
latter case is a function of the exact tem- 
perature used. 

Work hardenable alloys may be annealed 
by heating above the recrystallization tem- 
perature. Excessively high temperatures and 
long holding times should be avoided, as 
they will lead to grain growth. Rapid heat- 
ing is desirable as it minimizes grain 
growth. Work hardened, heat treatable al- 
loys may be annealed after cold work by 
holding at 645 F for 1 hr. and cooling 
slowly to avoid susceptibility to age hard- 
ening. 

The same treatment generally provides 
adequate softening for fully heat treated 
alloys. However, if special softening is re- 
quired, the alloys should be held 1 hr. at 
750 to 795 F, and cooled at 27 F per hi 
to 610 F. The longer the soak and the 
slower the cool, the greater the amount of 
softening. 

Over annealing is not desirable, especially 
with aluminum clad material, where the 
resulting diffusion will decrease the corro- 
sion resistance. 


—E. R. Yarham. Mod. Machine Shop, 
Vol. 18, Feb. 1946, pp. 146, 148, 
150, 152, 154, 156, 158, 160 


Materials for Electroplating Tanks 


Condensed from “Metal Finishing” 


The ideal material for the construction 
of an electroplating tank would be electri- 
cally nonconductive, would withstand heat, 
physical abuse and chemical attack, and also 
should have a low first cost. Some of the 
types of commonly available tank materials 
are described in this article. 

Where steel is used for tanks of 500 gal. 
or more capacity, 14-in. hot rolled open 
hearth sheet is a common material, with 
lighter gages being used for the smaller 
tanks. End and bottom joints are electri- 
cally welded on the inside and outside, and 
an angle iron is usually welded around 
the top to stiffen the edges. 

The cost of a plate steel tank averages 
$1.25 per. sq. ft. of inside surface area. 
Linings of pitch, asphalt and other similar 
coatings are inexpensive but not entirely 
satisfactory when applied over the scale of 
hot rolled sheet; peeling and break dow: 
at pores generally develops. 

Wood tanks are usually made of cypress, 
red wood or a fir with steel tie rods. The 
cost of this type of tank is about 50% 


MATERIALS & METHODS 








Available in High-Speed 
Steels, Tool Steels, Stain- 
less Steels—in Bar, Rod 
and Wire. It is supplied in 
various finishes— polished, 
ground, and rough drawn 
or rough ground. “A Uni- 


formity of High Quality.” 


7 GLOBE WIRE DIVISION 


STEEL COMPANY 


McKeesport, Pa. * New York « Hartford « Philadelphia Pittsburgh « Cleveland « Dayton « Detroit - Chicago - Los Angeles 
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The Induction Heating Corporation Engineer 
Talks to Mr. X on TYPES of EQUIPMENT : 


MR, X .... From what you've told 
me, Mr. Engineer, it’s evident that 
THERMONIC Induction Heating 
equipment offers practically no main- 
tenance problems. But, can it do my 
heat-treating job any better than 
other types of induction-heating 
equipment I’ve seen advertised? 

[NGINEER.... I’m glad you asked 
that question, Mr. X. To answer you 
satisfactorily, I'll have to compare the 
various kinds of induction-heating 
units and let you draw your own con- 
clusions. For surface-heating prob- 
lems, such as yours, equipment using 
either high or lower frequencies is 
applicable. Lower frequencies, rang- 
ing from 3,000 to 10,000 cycles, are 
produced by motor generators. Higher 
frequencies, ranging from 20,000 to 
over 1,000,000 cycles, are produced by 


either spark-gap converters or elec- 
tronic-tube oscillators. 
MR. X .... How can I be sure which 


of these three types of equipment is 
best suited for my job? 

ENGINEER ....I was just coming to 
that. Before deciding which type of 
equipment to choose, you must con- 
sider three important factors: first, 
the size and mass of the part to be 
heated; secondly, just how thick a 
layer of the part’s surface is to be 
heated; third, the stability of opera- 
tion and range of applications of the 
equipment. Thus, parts of very large 
diameter and heavy mass lend them- 
selves to the lower-frequency motor 
generators; parts of relatively small 
diameter or thin section, or parts re- 
quiring heat concentration in very 
thin surface layers are best handled 
by high-frequency spark-gap and vac- 
uum-tube units. But in many cases, 
either high or lower frequencies can 
be used; thus the deciding factor in 
choosing equipment often becomes the 
relative stability of operation and 
scope of applications of each unit. 
MR. X ....I1 don’t believe the motor 
generator will be suitable for my par- 
ticular heat-treating jobs. I need only 
a relatively thin hardened layer on 
the surface of the parts which I man- 
ufacture. 

ENGINEER ....I agree with you 
completely, Mr. X. The two types of 
equipment for you to consider are the 
spark-gap and vacuum-tube units, 
which utilize high frequencies. The 


Sree 


— \_. INDUCTION HEATING CORPORATION 
THERMONIC) 


INDUCTION 


369 LAFAYETTE ST. 


spark-gap converter produces high 
frequencies up to 250,000 cycles and 
is, therefore, capable of heat treating 
efficiently parts of small diameter, 
such as yours, Mr. X. But its series of 
spark gaps require frequent checking 
and adjustment in order to maintain 
the steady frequency necessary for 
operating efficiency. 

MR. X .... How about the vacuum- 
tube unit? Has it any advantages over 
the spark-gap set? 

ENGINEER .... I'll let you decide 
that for yourself. Of the three types 
of induction-heating units, the vac- 
uum-tube unit, which is available in 
frequencies ranging from 100,000 to 
over 1,000,000 cycles, is the only truly 
electronic generator. The THER- 
MONIC electronic-tube unit utilizes 
a frequency of 375,000 cycles, which 
has been found suitable for a wide 
variety of heat-treating and brazing 
operations. Incidentally, electronic 
tubes are used exclusively in radio 
broadeasting as fixed-frequency gen- 
erators. 

MR. X .... But how can the fixed 
frequency of a vacuum-tube benefit 
me specifically ? 

ENGINEER .... That’s simple, Mr. 
X. In all precise heating jobs like 
vours, the stabilized frequency and 
power output of vacuum-tube oscil- 
lators insures consistently uniform 
results from day to day, with un- 
skilled help. Such high-quality pro- 
duction cannot be obtained by spark- 
gap units, where the frequency and 
power output fluctuate. 

MR. X .... Then it would seem that 
the vacuum-tube unit is best fitted 
for my particular heat-treating op- 
erations. 

°[NGINEER .... You're absolutely 
right. Remember, vacuum tubes 
proved their superiority over other 
methods of frequency conversion a 
long time ago in radio broadcasting. 
This superiority is as outstanding as 
are the electronic-tube, radio-broad- 
casting stations of today over the 
motor-generator and spark-gap sta- 
tions of twenty-five years ago. And 
in line with this, the Induction Heat- 
ing Corporation, which built the first 
commercial electronic-tube, induc- 
tion-heating unit, is proud of its con- 
tributions in the development of this 
modern, electronic type of equipment. 


NEW YORK 3,N. Y. 


HEATIN Largest Producers of Electronic Heat Treating Equipment for Forging 
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greater than for steel, and where Monel tie 
rods are used, the cost is further increased. 
Unlined wood tanks are generally used and 
are preferred for rinses. 

Linings such as lead or stainless steel are 
not too common for wood tanks; steel tan\< 
may be lined with these materials, howeve: 
Pitch lined wood tanks are widely used {.; 
room temperature nickel plating, being |o\, 
in cost and electrically nonconductive, )\; 
are not suitable for alkaline solutions. 

Solid-wall synthetic resin (having a,. 
bestos or carbon filler) tanks cost 14 more 
than the comparable rubber lined steel tank. 
They can withstand temperatures of 265 F 
with mineral acids up to 50% in strength. 
Solid wall glass tanks made of heat treated 
glass plate are stronger than ordinary plate. 

Sudden temperature changes and me- 
chanical shocks are liable to be very dam- 
aging to ceramic or chemical stoneware, 
though thermal shock-resisting ceramic ma- 
terials are available. Unlike chemical stone- 
ware, crocks are not impervious, soaking 
up solution they contain and forming salts 
on the outside. 

One-eighth-in. thick lead sheet is com- 
monly used for lining steel tanks, the cost 
being low. For chromium plating tanks, a 
lead lining containing 7% tin has good 
chemical resistance, and the widest applica- 
tion of lead lined tanks is for this type of 
work, 

Enameled tanks or pots are best for 
alkaline solutions. Rubber has proved the 
best all around material for lining tanks, 
but continued operations above 160 F are 
not recommended. Synthetic resin type lin- 
ings find increased use despite costs of 
approximately 40% above rubber. 

Chief advantage of carbon brick-lined 
steel tanks are in their resistance to attack 
by mixtures of hydrofluoric and nitric acids 
used in pickling aluminum and stainless 
steel. 


—J. B. Hogaboom, Jr. & Nathaniel Hall. Metal 
Finishing, Vol. 44, Feb. 1946, pp. 63-66. 


Forging Aluminum Aircraft Pistons 


Condensed from “Machinery” 


The Buick Motor Div. of General Motors 
Corp. has developed a method for forging 
aluminum alloy aircraft engine pistons that 
differs greatly from the usual upset method 
employed by other manufacturers. It in- 
volves the use of a forging press of 2000 
tons capacity. 

The aluminum alloy is received in the 
form of round bars 314 in. in diam. by 10 
ft. in length. These. bars are cut up into 
lengths of 7144 in. by employing an abra- 
sive sawing machine. There billets are 
weighed to insure uniform accuracy and 
then polished to remove sawing burrs. 

The billets are then placed in a conveyor 
type furnace which operates at a tempera- 
ture of 850 F, and remain in the furnace 
for approximately 314 hr. Next, they are 
placed directly in a die on the forging 
press and with one stroke of the press they 
are formed into a truncated cone shape. 
This cone-shaped piece is then rough 
blocked into the piston shape by a second 
die and a second stroke of the press. A 
saline solution sprayed on the punch pre- 


(Continued on page 1097) 
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yents che heated billet from sticking to the 
forming tool. : 

Atrer the rough-blocking step, the form- 
ing tool holder, which carries two forming 
tools, moves into the second position on 
the press. The piston is finish-blocked in 
the same die as the one in which it was 
-ough-blocked by a third stroke of the 
press. The actual time for the three strokes 
is less than 20 sec. 

After forging, the pistons are placed on 
trays, single depth, and allowed to cool to 
room temperature during a period of about 
5 hr. They are then treated and inspected. 
The pistons are then subjected to a tem- 
perature of 625 F for 1 hr. in a conveyor 
type gas-fired furnace, after which the skirt 
of the piston is closed by an Ajax 1000-ton 
press. 

Now the pistons are ready for heat treat- 
ment. Four hundred pistons are placed in 
a cylindrical basket, and this is placed in a 
furnace for 10 hr.—6 hr. at least at 960 F. 
They are then quenched and aged at 340 F 
for 7% hr. Following this treatment, the 
pistons are cleaned, tested, and inspected, 
and are ready for machining. 


C. O. Herb. Machinery, Vol. 52, 
Nov. 1945, pp. 149-152. 


Measurement of 
Temperatures in Metal Cutting 


Condensed from “Transactions” of the 
American Society of Mechanical Engineers 


Boston and Kraus evaluated cutting tem- 
peratures when machining an annealed low- 
carbon steel in a lathe at cutting speeds 
between 20 and 320 fpm. A _ constant 
chip depth of 0.150 in. and 0.030 in. feed 
were used. The cutting temperatures were 
measured with a thermocouple arrangement 
in which one element was the tool and the 
other the workpiece. These were calibrated 
in a furnace and the temperatures evaluated 
in millivolts. 

An increase in temperature from 650 to 
900 F was noted between 56 and 115 fpm. 
cutting speed. For the cutting speeds be- 
tween 115 and 320 fpm., cutting tempera- 
tures varied between 900 and 1000 F, the 
latter at a cutting speed of 210 fpm. Chip 
temperatures were determined from temper 
colors. 

Little variation was observed for speeds 
between 100 and 320 fpm., the authors 
concluding: ‘The temperature of the chip 
as determined by temper colors was changed 
less than 5% in the range of cutting speed 
trom 90 to 320 fpm.” 

Chip temperatures were almost constant 
at the higher speeds, which is not true of 
the lower speeds. At a low speed the work- 
piece and tool will conduct away a higher 
percentage of the heat generated in the 
chip because of the slow separation of the 
chip from the workpiece. 

The temperature of the tool is much 
higher at higher speeds than at low speeds 

ecause the work done per unit time is 
ich greater. Thus, a tool will generally 
nove a greater amount of metal at low 
tting speeds before failure than at high 
eds, 

Most of the work expended in metal 

tting is carried away as heat by the chips; 

remainder is absorbed by the tool and 
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Wale VOW 
ROCHELTEX 


NEW ADDITION AGENT 
FOR CYANIDE COPPER PLATING 





MAIL THIS COUPON TODAY 


MAC DERMID INCORPORATED will be pleased to mail you a 
copy of their new advanced information technical Data Sheet 
describing this sensational new liquid addition agent for cyanide 
copper plating Be sure and clip this coupon and return 
it to us in your company envelope. 


MAC DERMID INCORPORATED 
Waterbury 88, Connecticut 


Gentlemen: Will you kindly send me the information checked on the reverse side 
of this coupon. My name and firm name are as follows: 


NAME ..... ; TITLE 
FIRM NAME 


STREET ADDRESS 





WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 


NEW YORK DETROIT CHICAGO CLEVELAND st. Louls TORONTO—CAN. 
Udylite Corp. Udylite Corp. Udylite Corp. Udylite Corp. Clerk industrial 
(Lh. §. City) Wagner Bros. Geo. A. Stuts Mig. Ce. McGean Chom. Ce. 
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The Service Desired And Return This Coupon Now! & 


Please mail me your technical Data Sheet on ROCHELTEX. 


Please have your local representative call and demonstrate ROCHELTEX. # 
Please mail me your new technical Data Sheets on the following: 

ANODEX 61X for reverse current cleaning highly buffed copper. 

METALEX “W” SPECIAL multi-purpose cleaner for brass, copper, steel, die- 9 


castings, and lead alloys. | 
DYCLENE E new improved compound for reverse cleaning diecast metals. g 
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workpiece. The heat in the tool is of grea. 
est importance because. it is the accumyls. 
tion and concentration of intense heat 
the cutting edge of the tool which hastens 
failure. It is evident that the amount of 
metal removed before tool failure wi!! gen. 
erally be inversely proportional to the cy. 
ting speed when the chip cross section js 
kept constant, and, despite the chip tem. 
perature, will remain substantially the same 

Assuming an ideal case im which the 
tool does not wear and thus change the 
cutting forces, the same volume of too} 
metal has to dissipate twice the amount of 
heat per unit time when the cutting speed 
is doubled. 

If all conditions are kept constant except 
cutting speed, the following conclusions are 
logical: The temperature of chips of uni. 
form cross section remains approximately 
the same in the high range of cutting 
speeds; the temperature of the cutting edge 
of the tool increases with the cutting speed: 
the temperature of the workpiece is lower 
at the higher cutting speeds. 


—A. 0. Schmidt, O. W. Boston & W. W. Gilbert. 
Trans. Am. Soc. Mech. Engrs., Vol. 68, 
Jan. 1946, pp. 47-49. 


Electronics Applied to Machine Tools 
Condensed from “The Tool Engineer” 


This article is concerned with the appli- 
cation of the electronically-controlled speed 
drives to machine tools. The business end 
of the drive is a shunt-wound, direct current 
motor. It consists of a field winding that is 
Stationary and a wound armature which 
rotates and converts electrical energy to me- 
chanical power. 

Since the power conversion takes place 
in the armature, that circuit takes 97 to 
99% of the power supplied to the motor, 
the balance consumed by the field circuit. 
The field and the armature, connected in 
parallel to a direct current source, is a 
constant speed device. 

One can vary the speed of this motor in 
two ways: (1) The field contro! method, 
in which the speed of the motor increases 
as the voltage across the field is lowered 
The torque decreases at the same rate as 
the speed increases, resulting in a drive 
with constant horsepower output; (2) to 
maintain constant voltage on the field and 
vary the armature voltage, called armature 
control. 

With the field voltage maintained con- 
stant and the armature voltage lowered, the 
motor speed decreases directly with the 
armature voltage. With field strength and 
motor torque constant, the horsepower out- 
put of the motor decreases directly with 
the speed. 

By combining armature and field control, 
the speed range of the shunt motor is 100 
to 1. There must be two sources of power 
for the motor, each of which must be in- 
dependently adjustable. Controlled conver- 
sion of ac. to d.c. by electronic means 
lends itself most easily to automatic control. 
The electronic key is a gas-filled, grid- 
controlled tube, the “thyratron.” 

A very minute amount of power applied 
on the grid will control relatively large 
amounts of power through the anode cir- 
cuit. Output voltage can be adjusted from 
zero to maximum. Usually a pair of smal! 


MATERIALS & METHODS 














You save money first because Cuno’s 


new COOLANT-KLEAN is priced 





lower than most filters. Fewer man-hours of maintenance are needed because 


the filter element stays clean longer — up to six weeks... helping to 





produce scratch-free finishes. When the element does need replacing, it’s a 


quick job — under @ 


because each one is priced less 


5 minutes. You also save on the cost of elements 


... and fewer replacements Ge 


are needed. Grinder coolant stays clean much longer, so that saves money, 












too. And, seventh, wheel life is greatly extended, so you 





pay less for wheel replacements. 


COOLANT-KLEAN handles full 
flow of coolant or cutting oil, re- 
moving all abrasive and metallic 
particles which would cause surface 
imperfections, yet it requires less 
floor space than other more expen- 
sive types. No filter aid needed. 
No pre-coating: No nuisance of 
“stuffed type’ element. Applicable 
to individual machine or central 


coolants. 
system. 
ss asc stecbcds oniten adenine 
Describes “Finer Finishes at Less Cost” 

This newest advance in coolant- (1 OSS SER AIS SETAE OEE CE 
cleaning is described in Bulletin ile ee i 
3110. Send coupon now for your me 

Position... . ss dunoacocus ie etitl a chdeavasctunemestiicies 


copy. Find out how simple it now is 


to obtain finer finishes at less cost. Please have representative call 1 
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CUNO ENGINEERING CORPORATION 
452 South Vine Street, Meriden, Connecticut 


Gentlemen: Please send information on your 
new COOLANT-KLEAN filter for grinder 
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* Gas doesn’t just flow unaided to your kitchen range or factory 
burners. To maintain even pressure, it must be boosted along, and 
that’s one of the big jobs for Roots-Connersville gas pumps. 

It doesn’t make any difference to these positive displacement 
boosters what the temperature or barometer reading is, or how 
many BTU’s there are in a cubic foot, R-C equipment just pushes 
the gas, steadily and surely, to give you fuel where and when you 
want it, for your morning eggs or your manufacturing processes. 

So simple is the design and so sturdy the construction of R-C 
units that many of them have been in profitable service for more 
years than most men can remember. Some applications are: 





Every minute, this heavy-duty R-C 
unit pumps 15,000 cubic feet of 
manufactured gas. Equally sturdy 
and dependable R-C units are avail- 
able down to 10 CFM capacity. 


Proportioning and mixing gases 
Acid-making processes 

Foundry cupolas 

Ore concentrators 

Vacuum filtration processes 
Paper folding machines 
Chemical and food processing 
Cooling cannery packs 


The continued fine performance of R-C 
units is the result of our dual-ability 
to engineer and build to the most exact- 
ing specifications. If you have a prob- 
lem of moving air, gas or liquids under 
moderate pressures, consult us. 


Roots-CONNERSVILLE BLOWER CoRP. 


One of the Dresser Industries 


604 Superior Ave., Connersville, Ind. 





ROTARY POSITIVE AND CENTRIFUGAL BLOWERS - EXHAUSTERS - BOOSTERS 


LIQUID AND VACUUM PUMPS - METERS - INERT GAS GENERATORS 
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thyratrons supply the field circuir and , 
pair of larger thyratrons, the arMature 


power. 

The actual control medium which Mug 
be actuated to vary the speed of the driyg 
is very simple. It may be a Potent iomete; 
the size of the volume control on an ordi. 
nary radio receiver. The ability of the Brid 
to control the flow of current ig the 
thyratron provides the electronically cop. 
trolled adjustable speed drive with the {y. 
lowing advantages over other types 4 
drives: 

There are suitable adjustments to jimi: 
maximum current the motor wil! take, 
usually between 100 and 200% of the fyi} 
current load. Current limit control pro. 
vides smooth acceleration because 150 tp 
200% torque is continuously available 
The speed regulation of the drive is ver 
good. Thus, as the load on the motor jp. 
creases, the normal tendency of the moto, 
to slow down is counteracted by a slight 
increase in armature voltage, making fo, 
constant speed. The small size of the po. 
tentiometer is good where speed control 
must be built into the machine. 


—B. T. Anderson. Tool Engineer, Vol. 1, 
Feb. 1946, pp. 34.4), 


Bright Hardening of 
Tools and Machine Parts 


Condensed from “Machinery” 


The designers of machine parts and tools 
can use the recent developments in bright 
hardening to eliminate finishing and clean- 
ing operations after hardening. The use of 
this process in machine tool production may 
result in considerable cost reduction and at 
the same time allow closer control of quality 
and uniformity. 

If decarburization is to be avoided, the 
carbon dioxide and water contents of the 
atmosphere must be low. There are various 
methods of accomplishing this, but the one 
discussed here involves the complete re 
action of the proper air-gas mixture by 
controlled heating in the presence of a 
catalyst. The proper atmosphere is produced 
economically, continuously and directly, 
and a special muffle is not required. The 
atmosphere can be brought into approxi- 
mate chemical balance with the surface of 
a wide range of steels by a simple adjust- 
ment so that neither decarburization not 
oxidation occur. 

The carbon potential of the gas atmos- 
phere is determined by heating a fine steel 
wire in the gas until a carbon equilibrium 
is obtained between the hot wire and the 
gas. Then the wire is cooled suddenly to 
form martensite, the electrical resistivity of 
which is a sensitive measure of the carbon 
content of the wire. 

The higher the heating temperature, the 
closer must be the control of the carbon 
potential of the atmosphere. At the high 
temperatures required for high-speed steel, 
the atmosphere must be virtually in chemi- 
cal balance with the steel. High-speed steels 
require high carbon potentials if decar- 
burization is to be avoided. 

In many applications, a slight oxidation 
is not important if no decarburization oc- 
curs. However, if steels containing large 


MATERIALS & METHODS 
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Over 120 separate parts brazed 
into a single unit in 1 operation 


The brazed, all sheet-steel engine block used in the new 
Crosley car is outstanding among recent engineering 
developments. 


In a single brazing operation, light walled alloy steel 
tubes and deep drawn steel stampings—over 120 in all 
—are brazed together in a Lindberg Roller Hearth 
Brazing furnace to form the Crosley engine block weigh- 
ing only 14.8 pounds. 


Completed engine block assemblies—4 to a tray, are 
automatically charged into the continuous Roller Hearth 
Furnace. The work, which at all times is protected by the 
Lindberg Hyen atmosphere against scaling or decarbur- 
ization, first enters a preheating zone—then the brazing 
chamber, where the actual brazing takes place at 2060° 
F, From the brazing chamber, the blocks go to a slow- 
cooling zone which reduces the temperature to about 
1500° F, 


In the next zone, cooled Hyen Hydryzing atmosphere 
is forced over and through the block by means of fans. 
This atmosphere quenches the cylinders and valve seats 
to obtain necessary hardness. Thus the furnace not only 
brazes but also hardens. The block is finally cooled to 
about 200° F. in the Hyen atmosphere to prevent scaling. 
This process of assembling and hardening an internal com- 
bustion’ engine was invented and is being patented by 
Powel Crosley Jr.—and the Lindberg Engineers worked 
out a particular furnace, which permits quantity produc- 
tion, 


Perhaps too, some of the problems of producing your 
product can be more efficiently solved by employing 
brazing methods. Lindberg Engineers will be glad to dis- 
cuss various possible applications of brazing to your line. 
Write today for Bulletin 210 and a reprint of an article 
describing how the Crosley automobile engine block is 
made. LINDBERG ENGINEERING COMPANY, 2451 W. 
Hubbard Street, Chicago 12, Illinois. 
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LIQUID OR GAS TEMPERATURE 
CONTROL PROBLEM ? 


' hs R A “Ve 20 
Send for these ies, a Nan ger. 


NIAGARA og 


Bulletins 








These publications describe the NIAGARA AERO 
HEAT EXCHANGER and some of its applications. It accurately regu- 
lates the temperature of gases and liquids. Industrial plants using 
chemical and heat-treating processes have gained extra benefits from 
using this equipment wherever cooling water is used or any fluid is cooled 
to exact temperatures. 

Some of the applications are: controlling temperature of liquid chemi- 
cals and intermediates in process; controlling jacket water temperature 
in power and process equipment; regulating the temperature of control- 
led atmosphere; controlling liquid bath temperatures. 

As a cooler, the NIAGARA AERO HEAT EXCHANGER saves the 
cost of 95% of the water circulated. 


Niagara Bulletins 90, 94 and 96 give detailed information. 
Write for them today. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. MM.46, 6 E. 45th St. NEW YORK, 17, N.Y. 
Field Engineering Offices in Principal Cities 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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amounts of chromium are to be truly bright 
hardened, dissociated. ammonia js the on} 
atmosphere that can be used. ’ 


—C. E. Peck. Machinery, y 
Feb. 1946, »).. 


ol, 


158-163, 


Protective Packaging 
Condensed from “General Electric Review 


Much was learned during the war o 
packing and packaging war materials tha, 
must not only stand up against rough hap. 
dling and corrosion in the extremes of the 
arctic and tropics but even in the temperate 
climate of the United States. Before efficien, 
packaging techniques were developed, losses 
from spoilage in overseas shipments oftey 
ran from 25 to 50%. 

The three fundamental types of pack. 
aging which were evolved during the 
war are: Corrosion-preventative compound, 
called Method I; waterproof protection, 
called Method I A; and moisture-vapor. 
proof protection, called Method II. 

Corrosion-prevenitive compound protec. 
tion consists of thoroughly cleaning a sur. 
face of all contamination and applying ; 
corrosion-preventive compound which may 
have a consistency ranging from that of 
light oil to that of heavy grease or asphalt 
paint, depending on the degree of protec. 
tion required. An extra protection is often 
a grease-proof, acid-free wrapping material, 
used on metallic parts of simple shape, par 
ticularly steel parts. 

Thorough cleaning of the part to bk 
protected is extremely important. An un- 
clean surface will produce a blush, or 
cracking and peeling. If corrosion-preven- 
tive compounds are applied over unclean 
surfaces, corrosion may take place under- 
neath the compound. 

Fingerprints produce special salts and 
acids from the body that are not removed 
by the petroleum-type solvents used for 
ordinary dirt. Synthetic methanol is ex- 
cellent for fingerprint removal, but because 
of its toxicity and low flash point special 
precautions must be taken. 

New compounds with higher flash point 
and lower toxicity than methanol have been 
developed that are a combination of finger- 
print remover, water displacer and tem- 
porary (indoor exposure) corrosive-preven- 
tive compound. They are useful for items 
before assembly in the factory, too, such 
parts as small nuts, bolts, gears, shafts, pins 
and sleeve bearings. Heavier type com- 
pounds are used for protection during 
storage and shipment of larger, heavier 
items, such as gears, steam and gas tur- 
bine rotors and motor shafts. 

Method I A consists of a water-resistant 
wrap around the part. Among the ve- 
hicles for its use are the carton overwrap, 
and the sealed case liner. Each requires 
special materials, such as asphalt spray coats, 
asphalt-Kraft laminations, metal foil-Kraft 
laminations, cellulose or vinyl sheetings and 
waxed-paper or waxed-cloth laminations. 
Also there are hot dip plastic compounds, 
called Method I B. 

Moisture-vaporproof packaging is 
tained by providing an atmosphere of low 
relative humidity surrounding the parts by 
use ot a dessicant or dehydrating agent. 
Tin can shipping containers protect from 


MATERIALS & METHODS 
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Here’s how it 
has been solved 


Dome construction is always a problem to the 
furnace designer. If he plans to use standard 
shapes and sizes, an intricate arrangement of 
straight and tapered brick is required. To specify 
specially molded shapes means excess expense 
and extra manufacturing time. 

Armstrong has solved this problem with 
“tailor-made”’ shapes cut from standard stock 
of Armstrong’s Insulating Fire Brick. Armstrong 
engineers design the entire structure for you, 
and each brick is machine shaped at the factory 
to the exact taper required for maximum struc- 
tural stability. Shipped to the job in carefully 
marked cartons, these accurately fitting brick 
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To simplify construction 
of a refractory dome 


Plastic 


Finish 4," 

















2/2" 








4'/,' 24" 


Each brick’ in an Armstrong dome is sized 
to a tolerance of \4o” per lineal foot. 
The color identification dot on the large 


end simplifies bricklaying. 


reduce labor costs by making bricklaying easy. 
Because they’re cut from standard stock, these 
shapes can be replaced at relatively small cost. 
Tailor-made domes are available in all five 
types of Armstrong’s Brick—for temperatures 
from 1600° to 2600° F. All have great strength, 
high insulating efficiency, high resistance to 
spalling, low heat storage, and great uniformity. 
To help you solve your special problems, the 
‘“*know-how”’ of Armstrong’s engineers is at your 
service without obligation. For full information, 
write today to Armstrong Cork Com- <a@, 
pany, Insulating Refractories Depart-\ Yap ! 
ment, 5504 Mulberry St., Lancaster, Pa. SS 





ARMSTRONG’S INSULATING REFRACTORIES 
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a og gist 


A “water break” on metal indi- 
cates tattletale grease. When you 
use Metso for cleaning metals, no- 
tice how the rinse water runs oii 
completely without a break. Metso 
cleaning baths remove the dirt. 
grease and oil. producing a chemi- 
cally clean surface which is then 
ready for plating or other finish- 
ing. Metso is adaptable to electro- 
cleaning, spray-type or soaker- 
tank cleaning. 

Write us for copies of Bulletins: 
“Metso 99 Sodium Sesquisilicate — 
Industrial Alkali & Detergent” and 
“Metso Granular Sodium Metasili. 
cate — Its Properties & Uses.” 





Sodium Sesquisilicate U.S. Pat. 1948730, 2145749 
Sodium Metasilicate U.S. Pat. 1898707 


PHILADELPHIA QUARTZ CO. 
Dept. C, 125 S. Third St.. Phila. 6 


MOTSO Cecrrers 








When weldors can swing tons of weldment into any position for the next down- 
hand pass quickly and safely, with a touch on the push button control, they are 
able to work better, faster and more economically, no matter what the Job. 
interruptions in any welding operation are costly—when weldors or their helpers 
must prop up, flop, turn over, crawl under, over and around a weldment, they 
are adding costs to the job. Because more and more welding is being done in 
today’s production, it is important that your welding costs and quality be ex- 
amined in the light of economies and improvements made possible by C-F 
Positioners. 

Not only do C-F Positioners give weldors more time for welding by permitting 
them to swing weldments into the correct position for a downhand pass, they 
make all welding better and more economical by making possible the use of 
heavier electrodes, eliminate “overwelding”’’ and waste of power and materials. 
Write for Bulletin WP 22. CULLEN-FRIESTEDT CO., 1314 S. Kilbourn Ave., 
Chicago 23, Ill. 


CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. 
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corrosive influences and handling. Where 
material is boxed in green lumber, 
moisture from the wood is provided for }, 
openings or ventilating holes to allow th. 
lumber and any accumulating moisture ,, 
dry out. 


—O. C. Rutledge. Gen. Electric Rev., Vol, 4g 
Dec. 1945, pp. 1619 


Comparison of 
Electric and Gas Silver Brazing 


Condensed from “Machinery” 


The basic variations from convention! 
gas-air heating apparatus which have beep 
responsible for recent progress in the de. 
velopment of gas-air combustion equipment 
involve a new technique of premixing the 
gas and air from a combustion controlle; 
which delivers the mixture at relatively high 
pressures. In applying the mixtures, heat js 
transmitted to the work by one of three 
burner types or modifications of them. 

The first burner type—superheat combys. 
tion—confines completely the combustion 
reaction within a small insulating refractory 
chamber with a restricted outlet opening, 
50 million Btu. per cu. ft. of combustion 
space per hr. can be liberated. 

The second burner type—tadiant combus- 
tion—differs in that the radiant energy is 
directed at the work and the combustion is 
not confined. 

The third type—ceramic screen combus- 
tion—is a development of the traditional 
drilled metal plate type of burner. 

No one heating device or method is the 
answer to all silver-brazing problems. For 
work quality, where an adequate joint is 
the first concern, either induction of gas-air 
heating may be used. High frequency in- 
duction units often heat too rapidly if 
proper control is not exercised, resulting in 
pin-hole joints. 

The quantity of work produced will de- 
pend on the size of equipment. Induction 
equipment presents less flexibility in size 
and cost than does the gas-air equipment, 
especially when small quantities are in- 
volved. This is due to the high cost of the 
electronic equipment. 

Labor costs are considerably higher for 
the operation of the induction equipment, 
requiring at least one operator for each 
machine. Gas-air equipment manufacturers 
have reduced labor costs to a minimum by 
supplementing the energy system with me- 
chanical, continuous work movement means. 

In the case of the silver-brazing of mul- 
tiple joints in a steel tubular assembly, the 
cost of producing the required heat was 0.7 
cents per unit for gas-air heating, and 5 
cents per unit for induction heating. The 
initial investment for an equal amount of 
production was far greater for induction 
heating than for gas-air heating. 

Maintenance costs comparisons can be 
determined ‘by the fact that gas-air equip- 
ment can be repaired or maintained by 
shop mechanics, whereas a trained engineer 
would be advantageous to handle failures 
of induction equipment. The greatest main- 
tenance cost of gas-air equipment is fof 
burners. 


—P. F. Berg. Machinery, Vol. 52, 
Jan. 1946, pp. 151-154. 


MATERIALS & METHODS 
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Aunbeam 


STEWAR] 


THE BEST INDUSTRIAL FURNACES MADE 


For CONTINUOUS AUTOMATIC ANNEALING OF BOLTS 


at BOSS BOLT AND NUT COMPANY, Chicago, Illinois 


am = ee 
‘\ & 
“| 


No. 63 


OFA 
SERIES 
of Typical 
Installations 





Discharge end of Sunbeam Stewart gas-fired, continuous annealing furnace. Note the conveyor discharge which allows the 


bolts to fall into hoppers, permitting economical and efficient handling. 


For the important annealing job on all their cold-forged bolts, the Boss Bolt and Nut 
Co., division of Lock Nut Corp. of America, uses a Sunbeam Stewart conveyor-type 
furnace operating on a continuous production basis. This Sunbeam Stewart installa- 
tion anneals efficiently and economically approximately 1500 Ibs. of bolts of all 
shapes and sizes an hour. 


In bolts that are cold-forged, work-hardness and strain resulting from the forging 
operation must be removed and the maximum toughness, increased accuracy, and 
easy machinability required in the threading operation retained. 


By means of the variable speed drive, the heating cycle can be controlled as 
desired. The furnace atmosphere can also be adjusted by valves controlling the 
gas-air ratio. Annealing temperatures are controlled by fully automatic standard 
temperature control equipment. 

This installation is typical of the industrial furnaces Sunbeam Stewart engineers 
are building every day to meet the specified requirements of manufacturers all over 
the continent. Sunbeam Stewart builds, in addition, a full line of standard furnaces, 





Se Saal ® 

















For easy loading and charging, bolts to be an- 
nealed are shoveled into a bucket-type conveyor 
at floor level. 















FREE ON REQUEST 
STEWAR] vest-rocket 


HEAT TREATING DATA BOOK 


Seventy-two pages of charts, tables, dia- 
grams, factual data . . . ready reference 
book for all types of engineers. Write 
Sunbeam Stewart, Dept. 111, for your 
personal copy. 








SUNBEAM STEWART INDUSTRIAL FURNACE DIVISION of SUNBEAM CORPORATION 


(Formerly CHICAGO FLEXIBLE SHAFT CO.) 


Main Office: 4433 Ogden Ave., Chicago 23, Ill.— Canada Factory: 321 Weston Rd., So., Toronto 9 
\ letter, wire or ‘phone call will promptly bring you information and details on SUNBEAM STEWART furnaces, either units for which plans are now ready or units 


specially designed to meet your needs. Or, if you prefer, a SUNBEAM STEWART engineer will be glad to call and discuss your heat treating problems with you. 
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Radiographic Inspection and Foundry Operations 
Condensed from “Industrial Radiography” 


The use of radiographic examination by 
both the producer and the customer is for 
the same purpose—acceptable soundness. 
X-ray equipment enables the producer to 
develop extremely complete information 
without resorting to destructive testing. Pro- 
duction or pilot castings may be examined 
and then subjected to additional tests, such 
as hydrostatic, proof or field destruction 
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tests. Furthermore, the producer has a per- 
manent record to show or compare progress. 

No two foundries produce the same type 
of casting by identical practices. Satisfac- 
tory and unsatisfactory castings may be pro- 
duced in the same foundry. Therefore, the 
producer aims first for the standardization 
of all recognized variables and utilizes ra- 
diography. He is then in a position, if 





necessary, to change one variable at a time 
until the desired result is obtained. Fach 
casting is an individual problem, and the 
technique of radiographic examination can 
be one of the most useful tools the pro. 
ducer has. 

Purchase specifications govern the use of 


fadiography. The “Radiographic Standards 


for Steel Castings,” issued by the Bureay 
of Ships, Navy Department, are to be used 
as the basis for acceptance of certain types 
of castings inspected by the Navy. The 
American Society for Testing Materials has 
prepared a tentative specification for certain 
types of products, and foundries may be 
required soon to produce commercial cast- 
ings in accordance with its provisions. 

Many progressive producers have recog- 
nized the interlocking of metallurgical and 
inspection interests. The producer utilizes 
radiography as a production tool and the 
customer can obtain, or is provided with 
information which will assure him as to 
the quality of the casting. 

If a casting is of a type covered by 
existing standards of radiographic examina- 
tion, the areas to be examined are speci- 
fied. Otherwise, the producer and customer 
by joint agreement, select them. In critical 
types, a 100% examination may be made 
on the first few or all of the castings. 
Field examinations must be continued until 
it is established that the defects disclosed 
through X-ray examination are of known 
effect. 

The producer and customer must recog- 
nize that their first problem is the develop- 
ment of suitable standards of acceptance 
which will represent good average practice 
for the design. Sound metal permits the 
use of a lower factor of safety and makes it 
possible to reduce the section. Metal added 
to compensate for unsoundness penalizes 
the customer. 

The radiologist is concerned primarily 
with the techniques of making exographs. 
It is important that he knows something 
of foundry, metallurgical and inspection 
work and the requirements of the casting 
involved. When standards are available, 
judgment of casting qualizy is made easier. 

Each type of recognized defect is given 
in the standards and these are classed-ac- 
cording to the type of casting involved and 
the acceptance level of the defect. Any 
defect equal to or better than “borderline” 
in any 5 by 7 in. area is considered accepta- 
ble. When two types of defects are present 
to an extent equal to the “borderline” 
standard for each type, all “borderline” 
defects shall be considered unacceptable. 

Castings rejected may be repaired, pro- 
viding this is economically feasible, by 
welding. Approved welding methods must 
be used, and the acceptability of the repair 


MATERIALS & METHODS 
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What the 
OLSEN 


PENDULEVER 


WEIGHING SYSTEM 














Econo 
/ COUOMY Low maintendnce costs, 


because of the simplicity and mechanical fea- 
tures—savings resulting from ease and speed 


: \ 
of operation. ‘ 


The lever weighing method, is the most widely 
used for precision weighing, the reasons being 
obvious, for, if test results are to have any 
meaning, the correct load must be indicated 
accurately, with sensitivity and reliability. These 
are accomplished with the Olsen Universal Test- 
ing Machines, year-in and year-out, in al] walks 


‘ 
‘ 


of industry. 
For the 
complete sory 


on Olsen Universal Testing Machines 
write for Bulletin 30, 


OLSEN 


Testing & Balancing Machines 
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 DStmplictty No hydraulic or 


spring weighing mechanism used—just the sim- 
ple lever and pendulum, employing the primary 
standards of distance and mass or weight— 
mien number of moving parts—ease of 
reading with one-tenth of an inch between dial 
marks ondh he Olsen Multi-Masked Dial. 


) A COWLALY Because the levers and 


pendulum involve\only fundamental units of 
\ 

measurement, length\x weight, the weight or 

load is transmitted by oa most direct and sensi- 


tive means possible, 


D> K shiability. ae changes 


and mechanical variations, caused from outside 


wey 
sources, have no effect on the simple,,automa- 
. 


tically balanced and protected mechanism. 


‘\ 
\ 


‘. 










TINIUS OLSEN TESTING MACHINE CO. 


510 North Twelfth Street, Philadelphia 23, Pa. 
Representatives : 

Pacific Scientific Co., Los Angeles, San Francisco, 

Seattle * Mine Smelter Supply Co., Denver, Colo. 
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SPECIMEN 
MOUNT 
PRESS 





































No. 1315 


This new, improved 
model is designed spe- 
cifically for the rapid 
precision molding of 
specimen mounts, either 
in bakelite or transpar- 
ent plastic. The simple, 
rugged construction, 
without concealed 
working parts, offers 
maximum accessibility 
and convenience for the 
operator. This accessi- 
bility combined with 
the smooth perform- 
ance of this press, per- 
mits speed and accuracy 
in molding specimen 
mounts. 

Moldifig tools are 
lapped finished for close 
tolerance with a perfect fit. The fast working solid heater 
can be raised and the cooling blocks swung into position 
without releasing pressure on the mold. This rapid cooling 
permits removal of transoptic mounts in a few minutes. 
Heater and cooling blocks need not be removed from the 
press thus eliminating the possibility of accidental burns in 
handling these parts. This model press will develop pressure 
up to 10,000 Ibs. 









THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT INCLUDES— 
CUT-OFF MACHINES @® SPECIMEN MOUNT PRESSES © POWER GRIND- 
ERS © EMERY PAPER GRINDERS © HAND GRINDERS ¢ BELT SUR- 
FACERS @ POLISHERS @ POLISHING CLOTHS © POLISHING ABRASIVES 


A PARTNERSHIP 
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welds shall be determined by comparisog 
with the radiographic standards of 
Bureau of Ships for Class A-1 welds. 


—T. E. Caldwell. Ind, Radiography, \ .\. 
Fall 1945, pp. 28.30, 


Gas Testing Devices 
Condensed from “Industrial Heating” 


A group meeting on instruments for 
quality control at the National Metal Con. 
gress, Cleveland, in October, 1944, con. 
sidered the following subjects: Process and 
combustion gas analyzers, a dew point po- 
tentiometer and recorder, use of flow meters 
in steel plant operations, furnace-pressure 
meters and controls, and gas-mixing and 
fuel-air ratio controls. 

A minimum of excess air is desirable for 
complete combustion, but some excess is 
necessary to offset “incomplete mixing of 
fuel and air and other factors. Too much 
excess air lowers the furnace temperature 
and raises stack losses, since the air must 
be heated, but does no work. 

Cement kilns can operate with as little 
as 1% excess air, while well-operated heat- 
ing furnaces can operate with about 5% 
excess. Carbon monoxide and hydrogen in 
the flue gases indicate incomplete combus- 
tion and can be measured by instruments 
continuously. 

Sometimes carbon dioxide, another 
dicator, is being given off by the work 
being heated and must not be used as a 
sole indicator of excess air. Testing units 
work on the absorption principle while 
oxygen tecorders work on the_ principle of 
mixing the gas sample with a fuel and 
catalytically burning the mixture. The com- 
bination of the instruments mentioned 
above will provide good control of com- 
bustion conditions. 

The dew point potentiometer and r 
corder is a new development for continu- 
ously determining and recording the dew 
point of furnace atmospheres. The mirror- 
type operates on the principle of determin- 
ing the temperature at which a highly- 
polished mirror fogs, due to the precipi- 
tation of moisture from the atmosphere in 
contact with it. One of the newest is an 
electronic indicator which depends on the 
principle of ionization of water vapor to 
negative ions by electron bombardment. 
The degree of ionization of the atmosphere 
is taken as a measure of the amount of 
water vapor present. 

A potentiometer-indicating type can de- 
termine dew points between 110 and minus 
100 F. It can tell dew point of gases at 
high pressures and is entirely self-contained 
The mirror is cooled until it fogs; then the 
temperature of the thermocouple, as deter- 
mined by the potentiometer, gives the dew 
point. 

Flow meters in steel plant applications 
often are controllers to maintain the prope! 
relationships in the fluids they measure 
One plant has 325 flow meters for different 
purposes. An instrument for indicating, 
recording and/or controlling furnace pres 
sure is desirable. Future instruments fo: 
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Which X-ray Film for Two films— | 
examination of this Kodak No-Screen | 
multiple-thickness and Kodak Type A, 
exposed together. 





steel casting at 
ylelem ai ley co) | es 


Me RADIOGRAPHER considered three 


possible methods of making his examina- 
tion of this steel casting with its vary- 
ing thicknesses. 

He could make two successive ex- 


posures, one for the thin section and one 
for the thick sections . . . and lose time. 


He could use one film . . . but detail would not be satisfactory 
in all sections, TWO-FILM TECHNIC 

Or—and this is what he did—he could sandwich between three C5) 
lead foil screens two Kodak Industrial X-ray films . . . No-Screen, 
a very fast film, to pick up irregularities in the thicker portion of 

" : ina ‘ ’ . No-Screen Film Pa aE ee sae 
the casting ... and Type A, a slower film, to hold detail and show 
, ; , .005-inch lead 

defects in the thinner section. 3 I 


.005-inch lead screen oii 


Type A Film oe 


The technic he used is shown in the diagram at the right; the 
' 020-inch lead NOAM. XS GET 
latitude, detail, and contrast he obtained with only one exposure eh Nee 
are indicated by the two radiographs below. 


Kodak also offers these 3 important 


; arily for radiography c avy ste 
tynes of fadusteial n<ey Gi marily for radiography of heavy steel 


parts. The fastest possible radiographic 
Kodak Industrial X-ray Film, Type K... procedure. 

primarily meant for gamma and x-ray 
radiography of heavy steel parts, or of 
lighter parts at low x-ray voltages 
where high film speed is needed. 


Kodak Industrial X-ray Film, Type M... 
the first choice for use in critical inspec- 
tion of light alloys or—with million- 
ee ee a ee volt radiography—for examination 

tail in thick sections. Kodak Industrial X-ray Film, Type F... of thin steel and heavy alloy 


with calcium tungstate screens—pri- parts. 


Eastman Kodak Company 
X-ray Division, Rochester 4, N. Y. 
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HARDNESS TESTER 
“A Miss Is As Good As A Mile” 


wa a machine to do work may be still 
worth a lot though it is 5% off in‘ 
efficiency, that is not true of a hardness tester. 


Parts are tested for hardness nowadays with the 
idea of rejecting them if they are one or two 
points of hardness off from specifications. 
Would you want to pass pieces that should be 
rejected—or reject pieces that really are of 
proper hardness? 


Experience has shown that second hand testers 
have generally been so badly deranged through 
wear, rust, neglect, bad handling or shipment 
as to be worse than useless unless more is 
spent on them for rebuilding than old types are worth. Remember 
that one point of hardness on the “ROCKWELL” Tester means a 
difference in depth of indentation of only .00008”. 


<° WILSON 


i a a MECHANICAL INSTRUMENT CO.. INC. 
Se hia ae ee 365 Concord Avenue, New York 54 


























The new FLASH- 
O-LENS offers | 
foundry-men, ma- | 
chinists, and many 
others engaged in 
producing metal parts an efficient, economical means of examining 
the most minute defects during routine inspections. 


FLASH-O.-LENS consists of a portable 40x microscope combined 
with a perfect source of illumination in one convenient, compact 
unit . . . They are available in several models—powered by either 
standard flash light dry cells or by current from any AC or DC 
outlet—and with a selection of various combinations of lenses, all 
interchangeable in the one lens housing. 


Send today for illustrated Catalog O describing the new 
FLASH-O-LENS 











E. W. PIKE & COMPANY [i =ace=c 


Manufacturers of Illuminated Magnifiers ELIZABETH 3, N. J. 
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has been developed which correlates the 
Btu. content per cu. ft. and the gravity of 


the gases involved. 
—Industrial Heating, Vol. 12, Dec. i945 
pp. 2082, 2084, 2086, 2v93' 


The Nivometer 


Condensed from 
“The Engineers’ Digest” 


For measuring the level of a liquid in a 
vessel under pressure, the so-called “Nivo- 
meter” was developed several years ago by 
Brown Boveri for steam boilers, hot water 
accumulators and liquids under pressure. 
The transmission of the movement of the 
liquid requires no bushings or glands. It 
also avoids any kind of mechanism under 
pressure. 

A U-shaped pressure tube of non- 
magnetic steel contains mercury. An iron 
ball floats on the surface of the mercury 
in one of the limbs. Through the ball the 
movement of the column of mercury is 
transmitted through the walls of the pres- 
sure tube to the measuring mechanism 
purely magnetically. 

The two poles of a powerful, pivoted 
permanent magnet enclose the tube without 
touching it so that the magnet, because of 
the field of force, must follow the move- 
ment of the ball. By giving a suitable 
shape to the shoes of the poles of the 
magnet, an exact correspondence of the 
indicating mechanism with the position of 
the ball is ensured. 

The position. of the pivoted magnet, 
which corresponds to the level of the liquid, 
is indicated by a pointer on a large scale 
visible at considerable distance. The in- 
strument also registers variations on a 
recording strip. Adjustable contacts can be 
added to operate signalling devices or per- 
form control. 

The Nivometer is connected to the pres- 
sure vessel by two pipes so that one of the 
limbs of the U-tube is in communication 
with the liquid below the lowest level while 
the other is connected to the vessel above 
the highest level by a tube in which there 
is a constant head of liquid. 

A typical use is for compressed air loaded 
hydraulic accumulators for operating forg- 
ing presses which work with pressures of 
300 to 320 kg per sq. cm., where it is a 
water level indicator and controls a relay 
regulating the feed and the outlet of the 
accumulator. 

The level of the contents of the accumu- 
lator is transmitted to signal lamps in the 
press workshop so that the staff can at all 
times satisfy themselves as to the state of 
charge of the accumulator and arrange the 
operating processes accordingly. In the 
lowest position the Nivometer stops the 
flow of water out of the accumulator until 
a certain minimum reserve of water is 
again present. 


—A. Spoerli. Brown Boveri Rev., Vol. 31, No. 8 
pp. 270-273; as abstracted in Engineers’ Digest 
(British), Vol. 6, Oct. 1945, p. 277. 


MATERIALS. & METHODS 








Just 36 seconds apiece! As quick as that, these arma- 
tures are checked for unbalance that may cause de- 
structive vibrations. Thirty-six seconds, and the cause 
of unbalance is not only located and measured — but 
corrections are clearly indicated! 


GISHOLT DYNETRIC BALANCING MACHINES* make 
use of modern electronics to secure these fast, accurate 
results. Measurement of unbalance vibrations is so 
simple that a quick dial reading tells the story . . . so 
precise that even a vibration of .000025” can’t escape 
detection! Here at last is a combination that puts bal- 
ancing on a mass production basis—and makes /ow 
cost a certainty. 

Armatures, of course, are but one example. No rotat- 
ing part is fit for service without proper balance. And 
Dynetric Balancing Machines are built in various types 

) accommodate any rotating assembly from 44 ounce 

» 50 tons. Write for full details! 


{ development of Westinghouse Research Laboratories 


GISHOLT MACHINE COMPANY 
1255 East Washington Avenue . . Madison 3, Wisconsin 


Look Ahead ... . Keep Ahead . . . With Gisholt 


TURRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS © BALANCERS 
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ALANCING? 








DYNETRIC BALANCING is simple. 
The numbered band, “stopped” in mo- 
tion by a Stroboglow lamp, reveals the 
exact location of unbalance. Next a 
simple dial reading shows the amount 
of unbalance. From these indications, 
corrections are easily applied. 
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Atomic Power 


URANIUM AND ATOMIC POWER. By Jack 
DeMent & H. C. Dake. Published by 
Chemical Publishing Co., Inc., Brooklyn, 
N. Y., 1945. Fabrikoid, 534 x 834 in., 
343 pages. Price $4.00. 


The title of this book is most mis- 
leading. No one interested in either the 
engineering aspects or the social signifi- 
cance of nuclear energy would buy the 
book if he had an opportunity to thumb 
its pages, and one gathers that there is a 
profitable market for books bought by 
librarians and others purely by title or 
from information in publishers’ blurbs. 

The book is mot on uranium and 
atomic power. It does have an extensive 
list of uranium minerals and compounds, 
and discusses at length the detection and 
determination of uranium by various 
means, including fluorescence, which is 
obviously a hobby of the authors. Proper- 
ly titled, it might have been found useful 
by a limited group of readers. 

All the information on fission and other 
nuclear reactions is taken from pre-war 
sources and is far inferior in both content 
and style to the now famous, and cheaper, 
Smyth Report. 

—CyrRIL S. SMITH 


Furnaces for Heating Steel 


THE HEATING OF STEEL. By M. H. Maw- 
hinney. Published by Reinbold Publish- 
ing Corp., New York, N. Y., 1945. Cloth, 
6144 x 914 in., 265 pages. Price $4.75. 


In a sense, this is a new edition of the 
author’s 1928 book on “Practical Indus- 
trial Furnace Design,” but confined to the 
present title. Since 1928, major attention 
has shifted from mere conservation of fuel 
and uniformity of heating of the charge, 
though these remain important, to preser- 
vation of the steel surface against scaling 
and decarburization, by the use of con- 
trolled atmospheres or salt baths. 
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Chapter headings are: Chemical Effects 
of Heating Steel; Fuels and Burner Equip- 
ment; Temperature Distribution and Fur- 
nace Control; Heat Transfer and Fuel 
Economy; the Quenching of Steel; Alloys 
and Refractories; Steel Mill Furnaces. 
The treatment is primarily that of the 
mechanical engineer, interested in the 
mechanisms. 

Where controlled atmospheres are to 
be used, electricity or gas burned in fa- 
diant tubes are considered the most suit- 
able fuels. Relatively little attention is 
given by Mawhinney to salt baths or in- 
duction heating. Production of controlled 
atmospheres is usefully discussed, with 
suitable emphasis on selection of atmos- 
phere to suit the steel for avoidance of 
decarburization. 

Without going deeply into the metal- 
lurgy involved, the reasons for the utility 
of various mechanical designs for accom- 
plishing various metallurgical results are 
sufficiently set forth. 

It’s a worthwhile book. 


—H. W. GILLETT 


Plastics 


PLASTICS IN PRACTICE. By John Sasso & 
M. A. Brown, Jr. Published by McGraw- 
Hill Book Co., Inc., New York, N. Y., 
1945. Cloth, 744 x 1034 im., 185 pages. 
Price $4.00. 


Instead of writing a book about plas- 
tics containing chemical compositions of 
the various types, with tables of physical 
properties for each, the authors have pro- 
duced a book composed of more than 100 
condensed case histories of plastics ap- 
plications. They have carefully limited 
the scope of the book in their preface by 
pointing out that it is not intended as a 
treatise for the plastics chemist, but as a 
guide for the user or potential user, or 
for men in the selling profession who 
must deal with the plastics industry. 





The examples are so selected that they 
will cover the principal plastics types and 
methods of fabrication. In connection 
with each there is indicated the reason for 
choosing that particular material or 
process for manufacturing the given item. 

If the reader will go through the entire 
book, studying each example given, he 
will discover that when he reaches the 
end he will have absorbed, quite painless- 
ly, a substantial amount of information 
about plastics. 

—KENNETH ROSE 


Other New Books 


EXPERIMENTAL Stress ANALYSIS. PROCEEDINGS oF 
THe Society ror Expertmentat Stress ANALYsis. 
Vou. Il, No. 2. Edited by C. Lipson, Chrysler 
Corp., & W. M. Murrey, Massachusetis Institute 
of Technology. Published by Addison-Wesley Press, 
Inc., Cambridge, Mass., 1945. Cloth, 8% x I\% 
in., 166 pages. Price $5.00. This book contains 
the papers presented at the fall meeting of the 
society held at Cleveland in 1944, and at the 
symposium on crankshaft stresses. The discussions 
following presentation of the papers are also 
included. Among the subjects covered are shot 
peening, various new instruments and gages, studies 
of residual stresses, of load distribution in riveted 
and spotwelded joints, and of plastic flow. The 
crankshaft stresses symposium includes their struc- 
tural evolution, their fatigue testing, and their 
metallurgy and processing, 


Tae Macuinists’ anp Daarrsmen’s Hanpsoox. By 
A. M. Wagener & H. R. Arthut, Published by D. 
Van Nostrand Co., Inc., New York, 1945. Fabri- 
koid, 5% x 8 in., 662 pages. Price $4.50. A book 
of this nature, which would answer every purpose 
completely, would be so comprehensive as to be 
too large, expensive and unwieldy. So the authors 
have incorporated in this smal] volume all the basic 
information required in a great majority of the 
daily assignments of machinists and draftsmen. The 
material has been critically selected though some 
that might be considered useful and important has 
been omitted of necessity. Solutions of many ele 
mentary mathematical problems are included 

considerable detail. The sections devoted to Strengt! 
of Materials, Mechanics, and Logarithms have been 
revised from Lobben’s ‘Machinists’ and Draftsmen's 
Handbook of 1899." This new volume will be 


found very useful to many 
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New Lightweight Structural Material 


A new structural material, basically a 
metal-faced sandwich material employing 
a light-weight core to’ separate and stabilize 
the metal faces, is announced by the Chance 
Vought Aircraft Div. of United Aircraft 
Corp., Stratford, Conn. 

The material, known as “Metalite,” con- 
sists of thin sheets of high strength alumi- 
num alloy, separated by a thick, low den- 
sity core of balsa wood and bonded firmly 
together to form a single light, rigid unit. 
The grain direction of the balsa core is set 
perpendicular to the metal faces. 





BASIC METALITE 


Diagrammatic view showing 
construction of “Metalite.” 


A core material of greater density than 
balsa can be used im spots where greater 
strength is desired. The core is relatively 
thick in comparison to the face plates. 

The new material is constructed by bond- 
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ing the core and faces together under mod- 
erate heat and pressure, all the bonds being 
ordinarily made in one operation. The 
bonding operation is done with the parts 
or assembly in a mold of the desired shape. 

For flat work, the parts are normally put 
together on a bench and the whole assembly 
placed in a mold afterward. For curved 
work, both single and double, several dif- 
ferent forming methods can be used. Where 
only gentle curves are required, the work 
can be assembled flat on a bench and the 
entire assembly placed in a mold and forced 
into the desired shape by the application of 
pressure. 


Vacuum Unit for Industrial Applications 


A universal vacuum unit for use in the 
fields of research, development and process- 
ing is announced by the Engineering Prod- 
ucts Div., Radio Corp. of America, Cam- 
den, N. J. The unit, originally developed 
for the preparation of specimens for the 
electron microscope, is adaptable to vacuum 
coating of materials up to 13 in. in diam. 
and 24 in. high. 


Mirror surfaces, non-reflecting surfaces, 
or any special coating may be evaporated 
and condensed on metals or non-metals. 
Metals may also be sputtered onto surfaces. 
In addition, the “EMV-1” unit may be used 
for vacuum drying or freeze drying. 

Provision is made to admit gases into 
the bell jar after the air is removed, so 
that many types of experiments may be con- 
ducted in various atmospheres at varied 
pressures. 


@ A new safety device is announced to 
eliminate the need of goggles and face 
shields in many machine tool operations. 
Known as the Magnetic Grip-Shield, it con- 
sists of thick transparent sheets of plastic 
anchored into a horseshoe permanent mag- 
net. Made in various sizes, it may be in- 
stantly positioned without tools. The 
magnet holds it in position, yet with a slight 
twist, may be moved to suit conditions. It 
deflects flying chips, metal dust, sparks, oil 
and liquids to protect operators without 
obstructing vision. It is used on all types 
of machinery where protection is needed. 
Sizes range from 3 in. by 4 in. to 8 in. by 
10 in., and also comes in hood type for 
long time operations. It is made by the 
Dilley Mfg. Co., 10150 Euclid Ave., Cleve- 
land 6. 
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Metal Sorting Instrument 


A new instrument, developed by the 
Control Equipment Co., Pittsburgh 21, 
identifies and sorts pure metals, steels and 
nonferrous alloys. The “Metalsorter,” Type 
B, is portable, requires no special electrical 
power supply, and makes nondestructive 
tests on finished products. 

The unit employs the tribo-electric effect. 
A metallic specimen of standard, known or 
acceptable character is rubbed against the 
surface of an unknown or doubtful piece. 
If a chemical or metallurgical dissimilarity 
of the two pieces exists, a minute electrical 
current is generated and is registered by an 
indicator on a calibrated scale. When there 
is no dissimilarity, no electrical current is 
indicated. 

Since the test is nondestructive, it may be 
applied to the identification of built-up 
machinery and aircraft assemblies and struc- 
tures. The fact that the pieces being tested 
are in metallic and electrical contact with 
adjoining members does not effect the accu- 
racy of the test. Electrical connection to the 
pieces is automatically and simultaneously 
made with each test. 


Split-Coil for Induction Hardening 


A specially designed split-type coil has 
been developed by the Induction Heating 
Corp., New York 3, for the induction 
hardening of localized surfaces of such 
parts as crankshafts, camshafts, and similar 
components. 

The “Thermonic Multi-Turn Split Coil” 
consists of two or more turns made up of 
machined copper plates, which are split and 
hinged in such a manner as to allow the 
coil to be opened, the work inserted in 
place, and the coil closed and clamped, 
automatically making contact between the 
segmental sections. The segments of the 
coil are held in relationship to each other 





The split-coil induction heater 
with parts in place for heating. 


by an insulating retainer ring which runs 
around the outside of the coil proper and 
forms a closed passage between the coil 
turns. 

With this split-coil power concentrations 
as high as 20 kilowatts per sq. in. on 4-in. 
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diam. shafts are possible, resulting in 
hardened cases of 0.020-in. thicknesses 
when used with equipment having an out- 
put frequency of 375,000 cycles. 


Hydraulic Bending and Forming Press 


A newly designed hydraulic press for 
bending and forming steel parts is an- 
nounced by Lake Erie Engineering Corp., 
Buffalo. 

The press is a 200-ton “C” frame type 
with a 42-in. right to left and 24-in. front 
to back die space. It has a 30-in. daylight 
opening and 16-in. stroke. The press has 
a closing speed of 350 in. per min., and a 
return speed of 345 in. per min. 

The upper or moving platen is rigidly 
guided; a 35-ton cushion is in the bed. The 





The press being installed in the 
McCormick Works of the Inter- 
national Harvester Co., Chicago. 


press is operated by a hand lever, and con- 
trol of operating speed is obtained by 
direct stroking ot the pump. 


@ Improved cast iron thermocouple pro- 
tecting tubes for the chemical, metallurgical 
and die casting industries have been intro- 
duced by the Brown Instrument Co., Phila- 
delphia, industrial instrument division of 
Minneapolis- Honeywell Regulator Co. The 
new tubes have a uniform wall thickness to 
within plus or minus 1/32 in., and have 
better surface finishes. They are cast with 
both ends open, permitting positive support 
for the core at each end. One end is closed 
with a cast iron plug, welded in place with 
a cast iron filler rod, the opposite end being 
threaded for a l-in. standard pipe. Avail- 
able at lower prices than previous types, 
they have an inside diameter of 13/16 in.; 
outside of 134 in.; wall thickness of 9/32 
in.; a minimum top thickness of 9/32 in., 
and weighs 4.5 Ib. 





Surface Pyrometer 


The development of a new surface py- 
rometer designed for the plastics industry 
as well as the metals field is announced by 
The Pyrometer Instrument Co., 93 Lafay. 
ette St., New York 13. The instrument js 
equipped with an internal automatic cold 
end compensator so that external surround. 
ing temperatures have no effect on the true 
temperature reading of the pyrometer. 





The surface pyrometer with vari- 
ous types of imterchangeable ther- 
mocouples and extension arms. 


The pyrometer is self-contained and port- 
able, and has a 4-in. direct reading scale 
on a 434-in. indicator. Eight different types 
of interchangeable thermocouples, which 
can be used without a recalibration or ad- 
justment of the instrument, makes the 
pyrometer adaptable to many metallic and 
non-metallic surface temperature problems. 


Control Unit for Resistant Welders 


A new resistance welder control unit, 
designed and built by Progressive Welder 
Co., 3050 E. Outer Drive, Detroit 12, 
Mich., permits automatic assembly welding 
rates up to 900 spots per min. 

The “Ultra-Speed” unit is the heart of 
all new Progressive welding machines. It 
distributes welding current to a single or to 
groups of welding points successively by 
means of a screw driven carriage that de- 
presses push rods to engage contacts much 
in the same manner as one would run a 
finger over a piano keyboard. At the same 
time, another element of the carriage en- 
gages adjustable stroke plungers to control 
individually the length of time the welding 
current flows for each weld. 

All welding points bear on the work 
simultaneously under welding pressure be- 
fore the first weld is formed and remain 
until the last weld is completed, eliminat- 
ing the separate “squeeze” and “hold” times 
usually required for each weld. 

These controlled machines ‘can be built 
to accommodate a range of weld spacings 
and locations such as are required by av- 
tomotive, refrigerator, stove, etc., sub-as- 
semblies. The welding guns can be ar- 
ranged in single or multiple rows, circles, 
steps, curves, etc., either closely spaced or 
spanning the full width of large panels. 

Individual timing of each welding gun 
permits the spot welding of different thick- 
nesses of metals during one complete op- 
eration. Thus, reinforcing sections, brackets, 
spacers and trim forms can be joined to a 
main panel using the most suitable type 
and thickness of metal for each. 


MATERIALS & METHODS 
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Molybdenum 
Made into Versatile Shapes 


Limitations on the production of molyb- 
denum in “chunks” of large size and mulkti- 
plicity of shapes have been removed by 
Westinghouse Electric Corp. engineers, and 
the cost has been reduced to one-third. This 
has been done in the company’s Bloom- 
field, N. J., plant devoted to the manufac- 
ture of lamps and electronic tubes. 





Some complicated shapes of 
“Moly” powder now possible. 


The very qualities of “moly” that have 
seemed so long attractive to designers have 
been the very ones to block its production 
in large sizes and complex shapes. Moly 
melts at 4748 F (iron, 2800; copper, 1976). 
Thus, although pure “moly” in powder 
form can readily be prepared from its natu- 
ral oxide, it cannot be melted like other 
metals to form large solid pieces, because 
any container or crucible of known mate- 
rials would melt first. 

Thus, in the past molybdenum pieces 
have been made by compacting ‘“moly” 
powder into the desired shape under great 
pressure, and then passing a high current 
through the piece to bring its temperature 
up just below the melting point, so that 
the particles rigidly adhere to each other. 
This method has obvious limitations, both 
as to sizes and shapes. 

Now the piece can have any desired shape 
that can be molded. It can be round, 
square, with fins, or anglés, or holes and 
with much larger overall dimensions than 
heretofore possible. ‘“‘Moly” is now proving 
valuable in the form of crucibles, electronic 
tube parts, electrical contacts, electrodes for 
resistance heating of glass welding tips, 
thermocouple tubes, and for electric furnace 
heating elements for high temperature work 
in a vacuum or protective atmosphere. It is 
expected to be useful for welding alloys 
and high-temperature engine parts. 


Plastic Coating Melting Tank 


A new portable, plastic coating melting 
tank of one-gallon capacity has been de- 
signed for the protective coating of plugs, 
gages, carbide tipped tools, and similar 
items by Aeroil Products Co., West New 
York, N. J. 

The equipment, called “Midget-6,” has 

one-piece inner vat of heavy, warp-proof 
cast aluminum of high heat conductivity. 
Other features include thermostatic con- 
trols to automatically maintain heat at re- 
quired temperature, a removable cover with 
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insulated plastic knob handle, a neon pilot 
light for visual check, and a carrying handle 
for ease in portability. The complete unit 
weighs 164 lb. 


Magnetic Hardness Tester 


A new magnetic hardness tester for rapid, 
accurate gaging of hardness of small, ferrous 
metal parts has been announced by General 
Electric Co.’s Meter & Instrument Dwv., 
West Lynn, Mass. Providing a convenient 
“go—no go” hardness gage, this tester sim- 
plifies inspection of such parts as electric 
instrument pivots and shafts, watch shafts, 
small steel balls, and other parts too small 
to be production-tested with mechanical- 
type hardness testers. It also permits spot 
checking of hardness in large sheets, or 
lengths of steel wire, through the compari- 
son of random-selected small samples. 

The tester, 6 in. long, 344 in. wide, and 
7 in. high, consists of an Alnico bar magnet 
set in an adjustable, soft-iron frame, which 
permits the air gap, and thereby the field 
strength, to be set at the correct value for 
testing pieces of different size, whose di- 





Hardness testing of tiny metal parts 
with this equipment is possible. 


mensions are between 1/16 and \ in. 

A knurled thumbscrew locks the air gap 
adjustment, and a brass block for position- 
ing the specimens is mounted on the base 
of the tester, a little out of the direct line 
of the magnetic field. A two-way level is 
attached to the base to show when the 
tester is properly positioned, and a pair of 
brass tweezers is furnished for handling 
the specimens. 

Operation is based on the correlation of 
hardness and coercive force in magnetic 
materials. It checks pieces of unknown 
hardness against a specimen of known hard- 
ness by comparing, in a simple, mechanical 
test, the relative strength of the magnetism 
produced in the test pieces and in the stand- 
ard specimen, under the same conditions 
of magnetization. This test will distinguish 
differences as little as 2 points on the Rock- 
well C scale, and does not damage the piece 
tested. 





Deep-Throat Spot Welder 

A spot welding machine primarily in- 
tended for welding deep sheet metal of 
light gage has been made available by the 
Eisler Engineering Co., Newark 3, N. J. 
In addition, the unit can be used with a 
hand operated push type and long type gun 
welder, and for a.c. arc welding (100 to 
400 amp.). 

The deep throat of the machine is pro- 
vided by both horns which can be length- 
ened or shortened by sliding them in the 
bearings to fit the size and type of sheet 
metal work to be welded. The horns are 
mounted on the top of the fabricated case, 
and makes the machine suitable for spot 
welding large sheet metal parts. 


@ A new material designed for plastics 
reinforcement has been developed by 
Owens-Corning Fiberglas Corp., Toledo, 
Ohio. The mat is composed of continuous 
glass filaments bonded with a vinyl resin 
and may be softened either by heat or by 
solvents in the usual contact-pressure resins. 
This property makes it possible for the 
fabricator of formed parts in which the 
mat is the reinforcing material to form the 
mats by applying heat alone, or by im- 
pregnating the mat with the resin that is 
being used. 


Files and Hones for Carbide 


A new line of diamond files and hones 
for dressing carbide cutting tools without 
removing them from the machine is an- 
nounced by the Wendt-Sonis Co., Hannibal, 
Mo. 

Called “Diamond R,” they contain a 100- 
concentration of diamonds in a new and 
exclusive metal bond that enables both to 
maintain a flat surface throughout their 
service life. Tools sharpened do not be- 
come “grooved.” They can be used on high- 
speed steels without loosening the diamond 
particles. 

The file shanks are of drill rod stock. 
Each comes in a handy leather case com- 
plete with instruction card. The hone is 
mounted on a lucite base. The files measure 
6 in. long, 4% in. wide, and 3/16 in. thick. 





The hone and file contain a 
100-concentration of diamonds. 


They are available in 240, 320, 400 and 
600 grit. The hone measures 3 in. long, 
4% in. wide and \ in. thick. It comes in 
400 grit only. 
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Industry Endorses EUTECTIC Low Temperature WELDING RODS* and FLUXES 


EUTECTIC tthe sik 






























ANY American and British fliers downed at sea 
owe their lives to this famous Curtiss-Wright 
SC-1 Seahawk whose rugged rescue ladder was the | 
helping hand that reached out to save them from cer- 

tain death. 


Extending from the fuselage to float the ladder 
folds into a compact unit. Although simple in design 
the fabrication was a headache to production engi- 
neers at Curtiss-Wright. Preliminary gas welding on 
the collapsible edges resulted in distortion and mis- 
alignment. 


To lick this problem, EutecRod 16, which forms 
strong welds at 1300°-1600° F., was recommended. 
This low heat of application eliminated all danger of 
distortion and misalignment. The results obtained 
with this rod were so satisfactory that now it is also 
used in the production of coatrol handles, brackets 
and parts of other planes manufactured by Curtiss- 
Wright including the latest model Helldiver. 


WHAT IS EUTECTIC 


EUTECTIC Low Temperature Welding Rods* are a 
new type of welding alloys, which— 


THE SEAHAWK RESCUE LADDER 


All parts (tubes and gussets) were set in a fixture and 
tack welded with EutecRod 16. The ladder was then 
taken out of the fixture and finished on the bench. This 
rod produces small fillets and prevents distortion. 

*Trade Mark Reg., U. S. Pat. Of 


EUTECTIC WELDING ALLOYS CORPORATION 


ORIGINATORS OF LOW TEMPERATURE WELDING ALLOYS 
40 Worth Street New York 13, N. Y. 





1. Bond to base metals well below the base metal 
melting point. 2. Avoid the dangers of stress and 
distortion characteristic of fusion welding. 3. Form ex- 
ceedingly strong bonds through surface alloying. 


WHY NOT LET EUTECTIC LOW TEMPERATURE WELDING RODS SOLVE 
YOUR WELDING PROBLEMS. MAIL COUPON OR WRITE ON YOUR 
COMPANY LETTERHEAD FOR FULL INFORMATION. 














FLUX POWDER WIRE STRIP 


Please send me complete facts about EUTECTIC Low Tem- i 
perature Welding Rods and Fluxes and information on how 
to purchase a selection of the 9 most important EutecRods ‘ 
for everyday use. Dept. No. YM 1 | 
Name..... 
Company...... ' 
Address... i 
* 
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Metal Cleaning Aids 

The development of a new concentrated 
emulsifying degreasant, known as “G-BEX 
45-A,” has been announced by the Gaybex 
Corp. Nutley, N. J. An unusual charac- 
teristic daimed for this compound is that 
it gains in strength with dilution. It has a 
fresh, clean odor, is chemically neutral, 
and despite its powerful detergent action, 
it will not corrode metals or harm the skin. 

The compound is recommended by the 
manufacturer for the cleaning and degreas- 
ing of floors, machinery, motors, equipment 
and parts that are being processed—prior 
to finishing or assembling. It may be ap- 
plied with a brush or spray gun or by dip. 
It may also be used in standard emulsion 
degreasing tanks, either cold or heated. 

When the dirt, oil and grease are thor- 
oughly saturated, they are removed simply 
by flushing or hosing with water. A trace 
of the residual compound minimizes rust- 
ing after the washing process. 

The same company has also recently in- 
troduced an emulsifying degreasing com- 
pound named “G-BEX C,” which brightens 
as it cleans. Although it may be used safely 
on ferrous metals and many plastics, its 
qualities are especially blended to handle 
the degreasing and brightening of alumi- 
num and white metal alloys. 

Parts and surfaces may be dipped in cr 
sprayed with this compound, then thor- 
oughly rinsed with clear water. The action 
of the compound is to dissolve grease and 
oil, loosen dirt and reduce oxide stains. No 
powder or harmful residue remains after 
the water rinse. 

A series of safety solvents to be called 
“G-SOL” has also been announced. The 
first of the series is intended for the clean- 
ing of precision bearings, instrument parts, 
typewriters and similar mechanisms where 
both grease and oil gums are troublesome. 


Test of Electrolytic Manganese 


Seeking ways to make the United States 
less dependent upon foreign sources of 
manganese, the Bureau of Mines recently 
completed successful cooperative tests with 
industry on the use of electrolytic man- 
ganese from low-grade domestic ores in the 
manufacture of acid steel. 

When electrolytic manganese produced in 
a Bureau pilot plant at Boulder City, Nev., 
was substituted for the usual imported 
ferromanganese in full-scale commercial 
heats of steel at the cooperating plants, the 
Atlas Steel Casting Co., Buffalo, N. Y., and 
the Detroit Steel Casting Co., Detroit, it 
proved entirely satisfactory and the carbon 
steels obtained had slightly better physical 
properties. 

In both plants, efficiencies attained with 
electrolytic manganese additions were at 
least as high as those normally attained 

ith ferromanganese, and the substitution 

s entirely satisfactory in the grades of 

| tested. Although the quality of the 

is compared very closely regardless of 
form of manganese used, there was a 
nd toward better quality with electrolytic 
nganese. 
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High-Speed X-Ray Unit 


Featuring peacetime uses of the millionth- 
of-a-second Micronex—the phenomenally 
high-speed X-ray unit which enabled ord- 
nance experts to “stop” projectiles in gun 
barrels for wartime study, and made im- 
portant still-secret contributions to atomic 
bomb development—the Westinghouse 
X-Ray Div., Baltimore, recently demon- 
strated X-ray equipment available for post- 
war industry and medicine. 

Perfected under the stresses of war to 
make possible detailed studies of the pro- 
tective characteristics of armor plate and 
the behavior of armor-piercing shells, this 
unit was used later in atomic bomb devel- 
opment. 

Operating on the surge generator prin- 
ciple, the unit builds up great reserves of 
power, which are loosed in one instantane- 
ous burst to activate a special tube which 
generates X-rays capable of penetrating 1 
in. of solid steel in one-millionth of a sec. 

Widely used in arsenals and laboratories 


for war work, the Micronex shows great 


peacetime possibilities. Tests already under 
way indicate its great value in failure tests 
of materials. In testing a bar of steel to 
destruction, one instant it retains its form, 
then, within a fraction of a second, break- 
age occurs. With the Micronex, one can 
make a photograph at the exact instant of 
failure and thus observe the phenomenon. 
Other possibilities include studies of: 
cutting tools operating at high speeds; shaft 
action within a bearing; life and behavior 
of cutting oils; metal stresses under form- 
ing, spinning or forging operations; etc. 
Other industrial equipment on display 
includes: three heavy stationary units for 
examining large castings, forgings, welds, 
etc.; one mobile unit for the same work; 
the Productograph, a completely enclosed 
cabinet unit for production line inspections 
—much like the special war-developed unit 
for high-speed inspection of rocket powder 
charges; and two units with tubes mounted 
on heavy jib cranes for positioning to ac- 
commodate work of unusual size or shape. 





New Basic Screw Thread Form 


The Standards Associations of the 
United States, Canada and Great Britain 
have agreed on the unification of screw 
thread standards in the industries of the 
three countries. The drawing shows the 
proposed new unified basic form of the 
thread. It has an angle of 60 deg. and 
a rounded crest and root. 

The radius of the root of the screw is 
larger than the radius of its crest. Trunca- 
tion of the ‘crest of the screw is permis- 
sible. Threaded products made to this 
new form will be practically interchange- 
able with those having the same nominal 


diam. and pitch made to the present 
American standard. 

This proposed form recommended as a 
standard is the result of efforts to retain 
the best features of the present forms. At 
the same time a series of associated di- 
ameters and pitches have been worked out 
which it is believed will simplify existing 
practice and yet provide an adequate range 
of choice for all general requirements. 
The proposed change will involve a mini- 
mum departure from existing practice 
consistent with obtaining a common stand- 
ard for general purpose threads. 
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The new basic screw thread form which will be 
adopted by United States, Canada and England. 
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Portable 
Indicating 


Pyrometers 


Engelhard Portabie Indicating Pyrometers combine the nec- 
essary attributes of accuracy and instancy which distinguish 
the completely efficient precision instrument. 


High resistance per millivolt assures a degree of accuracy 
unaffected by connecting lead length or by thermocouples 
of different resistances. 


Direct deflection construction permits instantaneous ‘read- 
ings easily in either millivolts or degrees. 


The conveniently portable instrument is a complete unit in 
a sturdy carrying case with removable cover. 


The 6” scale length indicator may be calibrated with 100 
to 150 divisions. Scale range may be selected to suit spe- 
cific applications. Every indicator is equipped with the 
Engelhard frictionless moving coils. 


All indicators may be furnished with two scale calibrations 
—for rare metal and base metal thermocouples. By a simple 
change of lead connections readings are made on either 
scale. 


WRITE FOR BULLETIN 400 


CHARLES ENGELHARD, INCORPORATED 
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90 CHESTNUT ST., NEWARK, NEW JERSEY 
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New Diesel-Driven Welder 


A new diesel engine driven welder 
300-amp. capacity specially made for yy 
in locations where electric power is ny 
available, or not economical, is announce 
by the Lincoln Electric Co., Cleveland 
Powered by a two-cycle diesel engine, thi, 
welder is said to cut fuel costs up to 86%, 
depending upon the price of fuel oi! use 

Equipped with dual continuous contro), 
the welding unit permits the operator to 
select any type of arc and any arc intensity 
to suit the job. This feature improves the 
speed, quality, and ease of’ welding. Also, 
because of its fine adjustment, it makes pos. 
sible a much wider range of application— 
both as to thickness and classes of metals 
and alloys. Other features of the welding 
generator include separate excitation and 
laminated magnetic circuit for a smoother, 
more productive arc at all current values, 

The welding generator has N.E.M.A. 
rating, 300 amp. at 40 volts. Current 
range for welding duty is from 20 to 40 
volts, 60 to 375 amp. The patented dual 
control of welding current is accomplished 
by adjustment of both series and shunt 
fields. It supplies uniform welding current 
for metallic arc welding in any position 
with bare or heavily coated electrodes, also 
for carbon arc welding. 

The unit weighs 2,560 lb. and can be 
readily mounted on wheels, trailer or truck 
for easy portability. 


@ A new instrument for recording machine 
running-time has been developed by the 
Bristol Co., Waterbury 91, Conn., for check- 
ing machine performance. The instrument 
records the operating or “on” time of pro- 
duction machinery and other similar equip- 
ment. The chart record gives the total ‘‘on” 
time in hours, minutes, and seconds for 
a given period. “Off” periods are also 
shown on the chart, as well as the time at 
which they occurred. The running-time read- 
ings are magnified in such a way that the 
total operating time of a machine can be 
easily and accurately determined to within 
a few seconds. 


Prehardened Die Steel 


To provide die casters of zinc and zinc- 
lead alloys with a prehardened die steel 
of service life and machinability, Heppen- 
stall Co., Pittsburgh, has announced the 
availability of a new die steel, “Silver 
Hardtem.” 

This die steel is being produced in the 
form of die blocks, as well as die block 
bars and inserts, and can be furnished at 
any desired hardness. However, the usual! 
hardness required for zinc and zinc-lead 
alloys is between 286 and 321 Brinel! 
hardness. 

Die made of “Silver Hardtem” are re 
ported not to load or mutilate at the parting 
line. The necessity for frequent remova 
from casting machines for surface repai 
is also said to have been minimized. 


MATERIALS & METHODS 
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No Other Material can Equal AL L(Y STEELS 


The part you see above has a most important job 
to do—because it’s the plunger housing for the 
gasoline injection equipment of an aircraft engine. 


It must be uniformly hard, tough and strong. It 
must resist extreme thermal variation. It must be 
sound in structure. It’s function is so important 
that it must be made from the finest steel that 
money can buy. 


That’s why Alloy Steel from Republic’s Electric 
Furnaces has been used for countless parts like this. 


For vital operating parts—whether in aircraft, 
automobiles, trucks, railroad locomotives, ma- 
chinery, farm equipment or in any other type of 


Other Republic Products include Carbon and Stainle 
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product—no other material can equal Alloy Steels. 


And, because of the longer service, the improved 
performance and the extra margin of safety they 
afford, Alloy Steels can be surprisingly eco- 
nomical, too. 


With its unequalled experience as world leader 
in alloy steel making, Republic is well qualified 
to tell you just what these fine steels can do for 
you. Write us. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


ALLOY STEELS 
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KINNEY 


pee Moye 


Kinney High Vacuum Pumps provide the fast pumping speed and 
the extremely low pressures to meet production requirements in 
many of America’s leading plants. The team of Kinney Pumps, 
shown above, work day after day, dehydrating and degassifying 
vacuum pump oil for the General Electric Co. Installed by Buckeye 
Laboratories of Cleveland, these units are typical of thousands of 
Kinney Pumps creating and maintaining the low absolute pres- 
sures required in making electronic products, in sintering alloy 
metals, coating lenses, producing penicillin and aiding countless 
other modern processes. Kinney Single Stage Pumps maintain low 
absolute pressures to 10 microns; Compound Pumps to 0.5 micron 


or better. 
Send for Bulletin V45 


KINNEY MANUFACTURING COMPANY) 


3523 WASHINGTON STREET, BOSTON 30, MASSACHUSETTS 


NEW YORK * CHICAGO * PHILADELPHIA * LOS ANGELES * SAN FRANCISCO | 


We also manufacture Vacuum Tight Valves, Liquid Pumps, Clutches. and Bituminous Distributors | 














Radii and Angle Dresser 
Form-dressing on cylindrical, interna! ang 
small bench-surface grinders has always pre. 
sented problems. The J & S Tool Co., 477 
Main St., East Orange, N. J., has built 





This form dressing machine 
bas a variety of uses. 


new design radii and angle dresser, model 
“F,” which is well adapted for cylindrical 
grinders with spindle heights as low as 5 
in. from the base of the table and accom- 
modates wheel diameters up to 7 in. 

Its compact size is suited to internal 
grinders with wheel diameters under 7 in. 


@ Beatty Machine & Mfg. Co., of Ham- 
mond, Ind., announce a new 25-ton hy- 
draulic tube testing press. This new unit 
is designed for testing tubes up to 3%-in. 
i.d. and 48 in. long at 4800 lb.-per sq. in., 
hydrostatic internal pressure, but within 
limitations of its pressing and space capaci- 
ties can be used for other diameters and 
lengths with the proper ram attachments. 


Top Fired Crucible Melting Furnace 


A new top fired crucible melting furnace, 
using two crucibles (fired with gas or oil ) 
in tandem, is offered by Radiant Combus- 
tion, Inc., of Warren, Ohio. This new fur- 
nace holds two crucibles, loaded at all times 
and alternately fired. 

While the gas or oil flames are heating 
the first crucible, all of the flue gases pro- 
duced are carried by a connecting flue to 
the second chamber to preheat the second 
crucible. During the pouriag of the metal 
from the first or fired crucible, a third 
crucible replaces the removed crucible to 
receive cold metal. 

Among the advantages claimed from 
this new furnace, by the manufacturer, are 
faster heating through combined radiant 
and convection heating; burners cannot 
plug because they are in the top where slag 
or metal cannot reach them; and far lowet 
metal loss obtained as the flame does not 
impinge on the metal. 

The metal is visible at all times, and 
temperatures can be taken whenever de 
sired without shutting off the burners. 


MATERIALS & METHODS 
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Tz a good look at that picture 


above. It’s front-page news! 


All of those so-different materials 
are perfectly bonded by one agent. 

That revolutionary, new, quick- 
setting plastic adhesive is Pliobond 
.. developed by American industry 
for solving wartime production 
problems. Pliobond firmly joins 
any materials... like or unlike... 
metals, plastics, fabrics, glass, rub- 
ber, wood, paper, plaster, leather, 
concrete, etc. 


With Pliobond most applications 
need no high pressure or heat. For 
exceptionally high shear strength, 


i 
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; ...- BONDS ANYTHING 


TO ANYTHING 


moderate pressure and 200-300°F. 
are sufficient. 

Other important characteristics 
of this remarkable new adhesive: 
It’s strong... permanent... with- 
stands constant flexing... sets 
quickly ...is immune to fungi... 
resists water, oils and wax. 

Pliobond is always ready for in- 
stant use. Because it is a one-part 


UNITED STATES PLYWOOD CORPORATIO 





bonding agent, there are no fussy 
mixtures...no exact weighing. It 
can be brushed, sprayed, spread or 
roller coated. 


Don’t these amazing features 
give you ideas toward solving pro- 
duction problems? For technical 
information, please use coupon, 
writing us in detail on any special 
problems. 


EXCLUSIVE 
DISTRIBUTORS 


Industrial Adhesives Division: 
55 West 44th Street, New York... Branches in Principal Cities 


PLIOBOND* is a product of THE GOODYEAR TIRE & RUBBER COMPANY 


Firm __ 


Address 


UNITED STATES PLYWOOD CORPORATION, 
Please send me descriptive literature on PLIOBOND. 


*Trademark registered, The Goodyear Tire & Rubber Company 


55 West 44th Street, New York 18, N. Y. 


Title 
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100% PAY LOAD 


with “AMERICAN” 
Mechanized Furnaces 























Model CRR “AMERICAN” Electric Rotary Retort Furnace 


Mechanization is a definite trend in all types of heat-treatment. 
It facilitates work handling . . . gives closer control of Heating 
cycles ... most adaptable to prepared atmospheres. 


American Electric Furnace Company 


29 Von Hillern St., Boston, Mass., U. S. A. 
Industrial Furnaces for All Purposes 
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Portable Thread Gage 


The Bryant Chucking Grinder Co, o 
Springfield, Vt. has developed a portabj. 
thread gage that provides for inspection of 
internal threads in parts where bench jp. 
spection is inconvenient or while parts are 
still in the machine. 

The new Bryant portable thread gage 
has three thread segments. Two are gt. 
tionary and one is attached to a movable 
arm. By pressing the operating lever, the 
movable segment is retracted, forming 4 
pilot which can be inserted into the work 
without thread interference. 

Releasing the operating lever engages the 
segments with all the internal threads, q 
partial turn of the gage imspecting the 
threads all over. At the same time overalj 
accuracy, or accumulated inaccuracies of 
lead, pitch diameter and thread form of 
presence of burrs, are indicated. 

Because only a partial turn is needed, the 
segments have a long life and no taper 
occurs, as on conventional plug gages. In- 
spection of different sized threads is ac. 
complished by changing the segments. 


@ Manning, Maxwell & Moore of Bridge. 
port, Conn., announced the development 
of a new bellow type low range pressure 
gage suitable for indicating draft pressures 
or any low pressures of gases or liquids 
that are not corrosive to bronze. The pres- 
sure element is a self draining bronze bel- 
lows with a phosphor bronze calibration 
spring which makes an extremely sensitive 
and accurate gage. Adjustable stops protect 
the bellows from excess pressure of vacuum. 


Color Rustproofing 


A chemical immersion process, imparting 
color to “Parkerized” iron and steel sur- 
faces, and greatly increasing corrosion re- 
sistance of the coating, is announced by 
Parker Rust Proof Co., Detroit. 

Color “Parkerizing” is a complex phos- 
phate coating, integral with the metal sur- 
face, completely insoluble in water, which 
does not smudge, chip or peel and effec- 
tively retards the spread of corrosion from 
abraded areas. It is available, in gray, blue, 
purple, green, and olive drab. 

Only simple additional equipment, in 
addition to the Parkerizing process, is 
needed and practically no extra labor is 
involved. The same drums or baskets used 
for Parkerizing can be carried through the 
color treatment tank for the\2- to 6-min. 
immersion. 

Complicated shapes and parts with 
threaded members and holes are coated 
equally as well as flat surfaces. The color 
coating results from chemical reaction, is 
uniform, without drips or tears. 

The color finish has great value for as- 
sembly identification where parts of similar 
appearance may have different tensions 
threading, fractional differences in lengt! 
or head sizes or made from varying alloys 
Quick identification by color is especially 
useful in valves, sprinkler systems and all 
assemblies using right and left hand threads 


MATERIALS & METHODS 





192 Biwen ic became neccesary produce wee t 
meet X-ray inspection, A. O. Smith developed a mineral- 

coated electrode which virtually eliminated porosity and at 
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1946 The development of X-ray inspection, further 
SMITHway developments in mineral coatings for electrodes, 
and the SMITHway mastery of welding preparation and 
techniques, have made possible more than one mile a day 
of X-ray quality welding on torpedo airflasks in A. O. 
Smith plants. 


More Than 1 Mile a Day of X-Ray Welding 


THE PROOF IS IN PRODUCTION As many as 320,000 SMITHway Elec- 
Constantly leading the way in advance _ trodes are used daily in A. O. Smith 
of production requirements, SMITH- plants. Millions more are used by other 
way welding developments are backed manufacturers. Here’s proof-in-produc- 
by a program of continuous welding tion of the quality and uniformity of the 
research. For 29 years—in laboratories electrodes made by welders for welders. 
and in actual plant For detailed specifications of 

SMITHway production—it has SMITHway Certified Electrodes and 
A.C. Welders been a search forim- their application to specific welding 
Save power .-- provement that never jobs, send for the SMITHway Weld- 


eliminate arc blow. 
Six models (three ends. ing Catalog. 
for heavy-duty 
service) with rated 
capacities of 150, 


200, 250, 300, 400, Mild Steel... High Tensile... Stainless Steel 


and 500 amperes. 
Saaiet red WELDING ELECTRODES 
bik made by welders... for welders 


. Certified 
WELDING ae Tos ANGHLES 14+ 
ELECTRODES | ) ° 


a axe \ ill , | - 
>MIiTHway ; . | A. 0. Quit Corporation 
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OUT OF THE HEAT-TREAT DEPARTMENT-— 


@ more cbhout “heat-treatment-on-the-fly” 





A heat-treat-tool does the trick when the problem 
is solved the Selas way—right in line with the lathe, 
the grinder, the press. And function-fitted-combustion— 
heating efficiency—makes it compact, clean, and cool. 

Typical is the job being done on this machine. The 
harden and draw of hammer heads—to strict metallurgical 
specifications—is accomplished on two water-wheel dials, 
at a rate of 180 units per hour. Every section of every 
hammer receives the same time-temperature treatment. 
Uniformity becomes automatic—once the cycle is set. 
Special combustion techniques do a better heating job 
and shrink a section of the heat-treat department to the 
size and shape of a single production tool. 

The heat-treat-tool is a must among modern methods. 
It's the solution to many production heating problems — 


tell us about yours, today. 


vv SELAS CORPORATION OF AMERICA PHILA 34 PA 





INTO THE PRODUCTION LINE 





Induction Heater 
for Production Soldering 


An induction heater has been develope: 
by the Marion Electrical Instrumen Co 
Manchester, N. H., to meet the need {,, 
clean soldering of metal to metallized Blass 
and ceramics. The equipment, origin,) 
designed for the production of dene 
metal hermetically sealed electrical jpg: 
cating instruments, is now available for y, 
by manufacturers in various branches , 
industry wherever small parts or assembli. 
need soldering. 

The equipment is applicable in the el... 
tronic industry as well as in other ling 
including jewelry, toys, instruments, ayt, 
mobile parts, electrical fixture component, 
household fixtures, and any manufacturing 
application involving small part assemblic, 

When soldering by torch, solder geo. 
erally runs over the sides of the pieces, ¢. 
quiring sanding and filing operations , 
clean the piece preparatory to plating. Hoy. 
ever, when soldering with the induction 
unit, solder is restricted to the work are, 
and the additional cleaning operations hay: 
been eliminated. Another advantage is thy 
it is possible to accurately jig-locate part 
of the assembly and avoid subsequent m. 
chine operations—an additional saving, 

Although the working efficiency will var 
some, depending upon the materials being 
heated, the circuit has been designed t 
provide maximum conversion of the 60. 
cycle power into heat. Efficiency is greates 
when the work to be heated has a high 
resistivity, as in the case of ferromagnetic 
materials. In the case of low resistivir 
materials, such as copper and silver, efficien 
cies are, of necessity, somewhat ‘ower, which 
means that the smaller percentage of tou! 
power is converted to useful heat. 


Universal Testing Machine 


A machine for making tensile, travers 
and compression tests up to 60,000 |b 
hydraulically operated, is announced by 
Steel City Testing Laboratory, 8843 Liver- 
nois Ave., Detroit 4. The piston and c!- 
inder of this universal testing machine are 
a lapped finish, carefully fitted without any 
packing, allowing for a minimum of fric- 
tion. 

The pulling head unit thrust is taken on 
a large steel ball and socket, which allows 
the head to float. The upper and lower 
pulling heads are of the conventional type 
with wedge type jaws for both flat and 
round specimens. Holders are also available 
for shoulder and thread end specimens. 

A suitable load regulating valve is pro- 
vided that will maintain a uniform load 
rating. Any load can be held for any period 
at the will of the operator. The gages are 
provided with maximum pointers, both 
gages are fully protected against overload, 
and gage selector valve is provided . 
maximum stroke of 6 in. is provided in the 
cylinder. The traverse table has a maximum 
span of 30 in. 


MATERIALS & METHODS 
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GUBPNUD2 QUAY A EE 





“WHEN WE USED a conventional quenching 
oil, we had difficulty in getting the minimum 
hardness specified for our gears,” says the Chief 
Metallurgist of this machine tool plant. “With 
Gulf Super-Quench we consistently average 
three Rockwell C points above the required 
hardness. This remarkable quenching oil has 
also made possible a big reduction in cleaning 
time, thus reducing our cleaning costs.” 
Here’s why Gulf Super-Quench is a superior 
quenching oil: It has intensified dual-action— 
a faster cooling rate through the hardening 
temperature range. Call in a Gulf Service Engi- 


heer today and let him show you how Gulf 
S 


4 


er-Quench can help improve your quench- 
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cater hardness 


lower cleaning costs— 
says the Chief Metallurgist of this Plant 






This machine tool plant formerly using an ordinary quench- 
ing oil had considerable difficulty in obtaining a satisfactory 
hardness on their gears. With Gulf Super-Quench the 
average hardness obtained increased 6 points Rockwell. 


ing practice. For your copy of the brochure on 
Gulf Super-Quench, send the coupon below. 


Gulf Oil Corporation + Gulf Refining Company 
Division Sales Offices: 


Boston * New York * Philadelphia + Pittsburgh + Atlanta 
New Orleans - Houston + Louisville * Toledo 


Gulf Oil Corporation - Gulf Refining Company M&A 
3800 Gulf Building, Pittsburgh 30, Pa. 


Please send me, without obligation, a copy of the brochure, “Gulf 
Super-Quench.”’ 


Company. 





Di. 65 did'e 6 CUBES 0 Sh. 06 666k Foe eee COUEUEAWEONES 60 600 654s Sec ceseree 
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FINISHING. ton Rods 


Landing Gear 


Note the mirror-like finish on the rod in 
the upper picture .. . it’s a beautiful 
job, one of which the buffers at Aireon 
Mfg. Co., Burbank, California can well 
be proud. We, too, can take pride in this 
fine piece of work because the method 
was suggested by one of our Finishing 
Specialists and Lea Compound is the 
finishing composition. 

If any of your production steps involve 
burring, polishing or buffing . . . and if 
you’re not entirely satisfied with the re- 
sults you are getting, why not get in touch 
with us? We'll be glad to help you as 
we have helped countless others both in 
the decorative and war-contract fields. 








4-LM-3 





Riveter for Fragile Materials 


A spinner-riveter especially adaptable for 
use in assembly work on non-metallic ms. 
terials such as plastics and fiber js - 
nounced by the Plymouth Engineering ¢, 
Plymouth, Ind. ' 

This new unit utilizes a relatively narroy 
faced tool, which contacts only a fraction 
of the rivet at each blow. The tool js 
rotated while a pneumatic hammer Strikes 
a series of rapid blows. Rotation of ty 
tool spreads the peening over the entin 
surface of the rivet head. This rOtating 
movement adjusts the force of the blow, 
within that stress which the river body 
itself will withstand. 

Pressure is confined to the rivet itself 
not on the parts being assembled. 





@ By electroplating chromium on a copper 
backing, General Electric X-Ray Corp, 
Chicago, Ill, has developed a chromium. 
target X-ray diffraction tube with a rating 
as high as that of copper-target tubes. The 
old-type chromium-target tube was tated 
at one-fourth the heat input possible with 
copper, while the new model makes chro. 
mium competitive with pure copper in eff. 
ciency. Use of the new type is indicated 
in experiments requiring the high resolv. 
tion provided by chromium, with its char. 
acteristic longer wavelength radiation. 


Machine to Study Rotating Objects 


General Electric Co. engineers with the 
aid of a newly-developed instrument, the 
“Rotascope,” now are able to make any 
rotating object appear motionless before 
their eyes. The blade of an electric fan, or 
an airplane propeller, will appear to stand 
still, even though they're whirling at full 
speed, when the “optical engineer” is 
focused upon them. 

Developed for the study of airplane pro- 
pellers under actual operating conditions, 
this is the first instrument of its kind which 
allows the continuous viewing of a rotating 
object at any point on the perimeter (or 
path of travel). It is an answer to the 
scientific problem for an optical system ca- 
pable of untwisting the light of rotating 
equipment before it is recorded by the 
human eye. 

It eliminates the rotary component of 
motion, but shows any flutter or vibration 
of the moving part, thereby making it 
possible for engineers to make a thorough 
study of the rotating parts of machinery. 
One can actually see what happens to any 
of the rotating objects while under the 
“strain” of thousands of revolutions pef 
min. 

Lowest speeds as well as speeds up t0 
2000 r.p.m. can be studied. Special designs 
of the instrument can be made for the 
study of higher speeds. The “optical en- 
gineer” also may be used in industry fot 
the study of angular motions, particularly 
those of low angular velocities. 


MATERIALS & METHODS 
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ESPATCH 
OVEN 
COMPANY 


"OVENS 
DRYERS 
WASHERS 


BONDE} 
CONVEYORS 
AIR CONDITIONERS 


Despatch IA indirect oi! fired air heater. 


Despatch oil fired. 
convection air heater. 


= ... Stace (9359 


The originators of "Convect-O-Ray," "Surg-Bake™ 
"“Convect-O-Bake" and "Infra-Red" baking sys- 
tems offer 43 years experience in the special prob- 
lems indicated above. They have used Spencer 
Turbos since 1939. 

The Spencer Turbo is distinguished by its simple, 
sturdy construction, with constant pressures auto- 
matically delivered with high efficiencies at all 
loads. It is compact and light in weight and can be 


THE SPENCER TURBINE COMPANY :; 


SPENCERTURBO-COMPRES 
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Despatch oil fired convected air type core oven. 
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mounted anywhere without special foundations; on 
the floor, on the side or on top of any equipment. 
The discharge may be specified for any one of 
four positions. 

Standard sizes from 35 to 20,000 cu. ft.; '/ to 
300 H.P.; 8 oz. to 5 Ibs. Single or multi-stage, two 


or four bearing. Special gas-tight and non-corro- 
sive construction available. 


Ask for the Turbo Data Book and Bulletins. 
HARTFORD 6, CONN. 
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Instantly 
with the Alnor Velometer 


This instantaneous direct reading air velocity 


meter measures air speed in feet per minute. 
There are no calculations, no timing, no con- 
version tables; its use is so simple that anyone 
can take accurate measurements with the 
Velometer. Extension jets permit correct read- 
ings in many locations that would be difficult 
or impossible to reach with other means of 


measurement. 


Keep exhaust equipment working efficiently 
by regular checks for draft, leaks, blower oper- 
ations, etc., with the Alnor Velometer. You can 
get accurate information on performance with 


a few minutes’ inspection at regular intervals. 


The Velometer is made in several standard 
ranges from 20 fpm to 6000 fpm and up to 3 
Velometer used for positive imches static or total pressure. 

static pressure readings . ? 
Special ranges available as 
low as 10 fpm and up to 25000 
fom velocity and 20 inches 
pressure. Write for Velometer 


bulletins. 


ILLINOIS TESTING LABORATORIES, INC. 
420 North La Salle Street 
Chicago 10, Illinois 











High-Speed Perforating Press 

A new design of perforating pres, 1 
available from the E. W. Bliss Co., To 
Ohio. The press has 75 tons capacity, an 
was designed for fine perforating ope, 
tions requiring precision dies and extreme 
accuracy in the feeding mechanism 

A solid frame design with a great may, 
of metal especially in the bed and 
is used to properly dampen the vibration 
waves of constant frequency sometime, 
caused by continuous operation at fay 
constant speed. The crown is of semi. 
tubular section for rigidity. 

The slide is very heavy, and is guided 
in precision bronze ways. Connections are 


Tr iarape 





This 75 ton perforating press is 
designed for high speed work 


of the solid steel ball type with adjustable 
ball seat constantly submerged in oil. The 
slide and connections are fully counter. 
balanced by heavy enclosed coil springs. 
The press is designed t6 accommodate 
sub-press die sets which are easily installed 
by sliding the die sets on the top of the 
bolster from the left hand side through an 
opening in the housing. The die sets are 
fastened to the slide and bed by bolts. 


Automatic Electric Immersion Heater 


The American Instrument Co., Silvet 
Spring, Md., announces a new automatic 
electric safety immersion heater for liquids. 
This heater and its automatic control, com- 
bined in one self-contained unit, can be 
installed in industrial water tanks, drums, 
processing kettles, stills, sterilizers, crank 
cases, pipe lines, glue pots, etc. 

The heater can be sctewed into the walls 
of a tank, drum, etc. through a 1-in. pipe 
fitting or reducer. Two or more of these 
automatic heaters may be installed on one 
application and adjusted for step tempefa- 
ture control, or, where it is desirable to 
install more than one heater in the same 
vessel, the heater can be used to regulate 
one or more non-automatic heaters through 
a relay. 

It can be set at any temperature from 
room temperature to 350 F. 


MATERIALS & METHODS 
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p.A. Stuart 


OE ebb 


An answer to the challenge 
of many “impossible” war- 
time machining operations, 


Stuart’s SOLVOL Liquid 


Cutting Compound is now. 


licking peacetime jobs for- 
merly considered beyond 
the scope of water-mixed 
fluids. Essentially a high 


quality cutting oil dispersed 


in water, it lubricates and 
cools both carbide and high 
speed tools insuring maxi- 
mum tool life and increased 
production. For further in- 
formation write D. A. Stuart 
Oil Co., Limited 2745 So. 
Troy St., Chicago 23, Illinois. 
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Air-Hardening Die Steel 

The addition of a new tool stee| to its 
line of specialized tool, alloy and stainles 
steels is announced by the Carpenter Ste») 
Co., Reading, Pa. The steel is an gir, 
hardening, nondeforming die steel which 
combines the deep-hardening characteristic, 
of air-hardening steel with the low tem. 
perature heat treatment possible with jj. 
hardening steels. 

Named “Vega,” this new steel harden; 
entirely through in large sections by cogj. 
ing from 1550 F in a free circulation oj 
air. In an 8-in. diam., “Vega” has a hard. 
ness value from surface to center of Rock. 
well 60 C and at the same time maintain; 
a fine-grained tough fracture. In smalle 
sections its hardness values are slightly 
higher. 

Tests showed that the hardenability of 
manganese-chromium-molybdenum airhard. 
ening steels is greatly influenced by the 
carbon content and that hardenability de. 
creases when carbon content exceeds about 
0.70%. Experiments were continued until 
the proper proportion of other alloys which 
would give desired toughness with maxi- 
mum hardenability was found. 

The steel, because it can be heat treated 
from a temperature 200 F lower than 5%, 
chromium air-hardening steels, does not te. 
quire special high temperature furnaces, 
This lower hardening temperature also te. 
duces the tendency to scale and holds di- 
mensional changes to an absolute minimum. 

When properly heat treated, Vega may 
be expected to expand only 0.0005 in. per 
in. of length, and upon drawing at 400 F 
will return to within 0.00025 in. of its 
original size. The steel has no special 
tendency to decarburize and, because it con- 
tains relatively small percentages of hard- 
to-machine alloys, is one of the easiest air- 
hardening steels to machine. 


@ A new industrial washing machine has 
been developed by the Industrial Washing 
Machine Corp. of New Brunswick, N. J. 
This new cabinet-contained model, desig- 
nated as “RBM,” is applicable to a variety 
of metal washing purposes and washes and 
rinses assorted parts, gears, tools, etc., up 
to 36 in. in diam. and 30 in, high. 


Die Casting Machine 


The Cleveland Automatic Machine Co., 
Cleveland, announces a new die casting 
machine, designated as “Model 400,” avail- 
able for zinc, tin, lead casting or for mag- 
nesium, aluminum, bronze or brass. 

A double-compartment furnace, on the 
zinc, tin-lead machine, with separate auto- 
matic burners for each compartment, does 
away with cold metal in the shot compatt- 
ment. New metal is placed in the second 
compartment, automatically causing the 
overflow of readied molten metal into the 
shot section. Even temperature and uni 
form condition of the shot metal are main- 
tained by this method. 


MATERIALS & METHODS 
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Sealed Electrodes-in the Upton Fur- 
nace permit building a furnace for 
your work; as deep and as long as 
needed to accommodate the work and 
as narrow as permissible to cut radia- 


tion losses to a minimum. 


Upton ELECTRIC FURNACE DIV. 


Ml 


a 


APRIL, 


1946 
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@MFURNACES 


For. Every Industrial Heat Treating Process 





We Specialize on Building Production Furnaces 





Copper Brazing Heavy Assemblies. An EF 
roller hearth furnace copper brazing heavy 
steel assemblies. Other types are handling 
aluminum, brass, and steel assemblies rang- 
ing from small radio tube parts up to large 
automotive and aircraft units. Information 
on furnaces and brazing process available 
on request. 








We Build the Furnace 
to Fit the Job 














Bright Annealing Strip — Continuously. 
This EF furnace handles single or parallel 
strands up to 36” wide. Advantages include 
uniform finish and anneal; quick deliveries; 
short annealing time; less material in proc- 
ess. Available for annealing hot or cold 
rolled; high or low carbon; stainless and 
non-ferrous. 





For Scale Free Hardening Small Parts. 175 
to 2000 Ibs. of small and medium size parts 
and products, per hour, are scale-free hard- 
ened in EF continuous chain belt furnaces 
such as shown above. We build them either 
electrically heated or fuel fired. Send for 
data on sizes to handle your products and 
production. 


We solicit your inquiries 














Heats 35,000 Ibs. Billets Per Hr. Billets up 
to 10”x 32” are uniformly heated in this 
argo EF oil fired rotary hearth furnace. Has 
hydraulically operat charging and dis- 
charge mechanism. Other EF rotaries avail- 
able for various processes; in sizes ranging 
from 250 lbs. per hr. up. Write us regard- 
ing your requirements. 








No Job is Too Large 


or Too Unusual 














For Bright Annealing Tubing. Discharge 
end of an EF continuous special atmosphere 
furnace bright annealing 40,000 Ibs. steel 
tubing per day. We build other sizes and 
types; electrically heated or fuel fired; for 
ferrous and non-ferrous tubing. Additional 
information furnished on request. 














For Heat Treating Large Castings. Rail- 
road castings, heavy tank castings and 
other large parts and products are annealed, 
or heated and quenched in EF units similar 
to the above. Other types include roller 
hearth, roller rail, pit, car, and other de- 
signs; electric or fuel fired. 


covering production fur- 


naces for handling products in any size or shape. 





The Electric Furnace Co., Salem, Ohio 
Sh a éililnt or Pantacaion 


Gas Fired, Cil F 
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For Any Process, P 











New Lightweight Construction Materia 
Development of a new high-strep 
lightweight construction material has bee, 
announced jointly by the Glenn L. Mari, 
Co., Baltimore, and the United Statc; Ply. 

wood Corp., New York. 

The newly-developed material is ma, 
up of a core of lightweight material sand. 
wiched between and firmly bonded to thin 
sheets of aluminum, stainless steel, wood 
veneer or plastic. The core, which is honey. 
combed, may be made of phenolic tesip 
impregnated paper, cotton cloth, fiberglass, 
or linen, depending on the stress or weight 
the finished product will be required to 
carry. The development of a practical many. 
facturing method of bonding the metal o; 
veneer sheets to the honeycomb core made 
the product possible. 

The material is primarily intended fo; 
use in reducing weight without sacrificing 
strength in the transportation field. Thick. 
ness of the core may be from \%-in. up. 
ward and may weigh as little as 4 lb. per 
cu. ft. 

Walls, ceilings and partitions in railroad 
passenger and freight cars are believed to 
be one of the most fertile fields for the new 
material. The use of the material for auto- 
mobile bodies and for doors, frames and 
wall panels in home construction is also 
being explored. 


@ Further advance in the rectifier field, 
involving stabilized equipment with low 
voltage high current output is announced 
by Green Electric Co., 130 Cedar St., New 
York. The unit is rated at 200 amp., voltage 
range zero to 3 v. Any voltage selected in 
range is maintained to within 50 millivolts 
over load variation from zero to 200 amp., 
and with line voltage variation of plus or 
minus 10%. The voltage stabilization sys- 
tem includes a motor-driven Powerstat and 
simple electronic pilot device. The prin- 
ciple is widely applicable to larger or 
smaller rectifier units. 


Silicone Varnish 
for Electrical Equipment 


A new silicone varnish that is heat stable 
and waterproof for use in impregnating 
electrical equipment is announced by Dow 
Corning Corp., P. O. Box 592, Midland, 
Mich. Because of its low curing temperature 
(300 F), this “DC 996” Silicone enables 
all types of electrical shops to use this type 
of insulation. 

Among its advantages are: Greater pro- 
tection against failure due to sustained 
overloads; greatly increased service life of 
insulation; higher permissible operating 
and ambient temperatures; increased pro- 
tection against excessive moisture; elimina- 
tion of fire hazards; and increased powet 
output per unit weight. 

Electrical equipment can be baked fully 
assembled without damaging the commuta- 
tors or slip rings. The curing temperature 
does not affect shellac-bonded mica or core 
plating. 


MATERIALS 


& METHODS 
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Published Monthly in the Interest of Advancing Metal Cleaning Progress 
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TODAY, MORE THAN EVER, 
improved plant performance and reduced plant production costs. Costs, 

erhaps secondary to increased production during the war, must now 
Pe examined in minute detail. Each process—even those which appar- 
ently function efficiently—must be checked for further improvement. 
It is our aim to aid the metal cleaning departments in American industry 


in producing better cleaned products at 


industry’s profits depend upon 


a faster rate and at lower cost. 


W. P. Drake 


Manager of Sales 
nsylvania Salt Mfg. Company 








CASE NO. 401 


Brass Company Saves *170 
A Month in One Operation 


Removing Buffing Compound Without 
Discoloration Was the Big Problem 


A well-known brass company was busy 
turning out spigots and other plumbing fix- 
tures. Rejects were numerous since cleaners 
strong enough to remove the buffing com- 
pound from the brass prior to chrome plat- 
ing had a tendency to discolor the metal. 





After studying the problem, a Pennsalt 
man with his technical experience sug- 
gested one of the Pennsalt Cleaners, which 
not only met the exacting requirements of 
the job, but actually saved on an average of 


$170 a month on the cleaning operation. | 





Aiphalt-/mpregnated Wood 





fad Feof 
STEEL TANK LINED 
WITH TWO COURSE 
OF STRAIGHT BRICKS. 
NO IM 
MEMBRANE] USED 


em 



























Ground 
Fant steel surfaces where asplit cement is used Surface 
| th ether Marmahed Rabler r liphat Pt 


Cross-section view of a pickling tank in a large steel mill. 
Penn Salt’s Penchlor Acid-Proof Cement and Asplit Cement 
used in its construction. 


CASE NO. 425 
Cleaning 3 Metals at Once Cuts 
Cost 20% for Silverware Maker 


In cleaning stainless steel, britannia metal 

and brass pieces, this manufacturer had 

found it necessary to use a different cleaner 

for each metal. The Pennsalt man suggested 
eaner which now cleans all three metals 

in the same solution at one time in ‘both 

electrolytic aind still tank operations— and 
's cleaning costs 20%. 
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| CASE NO, 451 


Pre-Cleaning Eliminated on 


Adding Machine Parts 


Guided by the precision demands of such 
parts as springs, bearings, and key arms, 
an ee machine corporation had been 
using a la 


ve 


Cleaner. The 
eliminated en | 
costs were reducec 


about 60%. 





CASE NO. 455 


One Cleaning Process 


Replaces Three 


Hand Operations Unnecessary 





cleaning followed by an actual 


scrubbing operation. 


4 Pennsalt Cleaner, adopted on the recom- 
with his 
knowledge of advanced metal cleaning, now 
cleans the tubing thoroughly in one opera- 
tion and prepares the surface properly for 
chrome plating operations. 
operations are out, produc- 


mendation of a Pennsalt man, 


the ag eee, 
Costly han« 
tion costs are down. 





CASE NO, 475 


Electrical Products Metal 
Cleaning Costs Down 28% 


or Enameling 


mented with many different makes 


to be plated. 


is now es 
boxes thoroughly 
actually cutting cleaning costs 28%. 





borious pre-cleaning operation 
prior to electrolytic cleaning. A recent sur- 
of the setup by the Pennsalt man re- 
sulted in the adoption of a certain Pennsalt 
»xre-cleaning operation was 
and over-all cleaning 


Furniture Maker Finds Slow, Costly 


Prior to electrolytic cleaning, tube frames 
in this factory were first given a sawdust 


hand- 


Use Same Cleaner Before Plating 


A maker of electrical products had experi- 
of | 
cleaners, trying to get junction boxes of 
low carbon steel really clean. Finally, he 
was forced to use one cleaner for those 


THE LAB NOTEBOOK 


Ultra Violet Light Aids in 
Testing Metal Cleaners 





In testing the effectiveness of metal cleaners 
it is always necessary to know when the 
surface is clean. The use of ultra violet 
light immediately reveals unremoved soil 
(oils and greases) as shown by the above 
icture taken under ultra violet light. 
ese tests were made at the Whitemarsh 
Research Laboratories. 


YOU NEVER CAN TELL 


Take the case of the production manager 
for one of the nation’s largest automobile 
manufacturers. He was glad to see the 
Pennsalt man the morning he called. Not 
because the production manager had a prob- 
lem. On the contrary, he was anxious to 
show the Pennsalt man, who had never 
visited this plant before, the efficiency of 
his cleaning setup. 

As the two of them watched the cleaning 
operations, one question led to another; 
the Pennsalt man told the production mana- 
ger the latest developments in advanced 
metal cleaning, and the plant’s cleaning 
operations developed an entirely new aspect. 
Thinking along these lines, new cleaning 
ideas crystallized, until shortly, the produc- 
tion manager knew how the seemingly effi- 
cient cleaning operation could be materially 
improved. 

As a result of this exchange of ideas, this 
automobile company’s metal cleaning is 
now being done by a new method and with 
a Sonaonte Cleaner. Now as much cleaning 
is done in 320 man-hours as formerly re- 
quired 3,000 man-hours. 

THE POINT IS: No matter how efficient 
your cleaning operations are, the Pennsalt 
man may be able to help you turn out 
better work ... faster... at a lower produc- 
tion cost. 


If you would like to see the Pennsalt man, write to 
Dept. MM.If your problem is urgent— wire, and 
he will call immediately. 





boxes to be enameled and another for those 


When the Pennsalt man was called in, he 
studied the problem and then, with his 
practical knowledge of cleaning methods, 
suggested a single Pennsalt Cleaner which 
both types of junction 
(for the first time) and 


PENN SALT 


NSYLVANIA SALT 


F TURING C PANY 


PEN 
MAN 


Special Chemicals Division 


| 1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 
| NEW YORK + CHICAGO « ST. LOUIS + PITTSBURGH 
CINCINNATI « MINNEAPOUS » WYANDOTTE - TACOMA 
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“Pleasing brilliancy of 
finish . . 
spot welding . . . speeds 
production .. . protec- 


. no difficulty in 


tion from corrosion... 


expectancy of 
continued good service 


greater 


from our radios.”’ 


That’s why 





The words quoted above are not 
They are facts stated by a 
Luster-on* user! They sum up the 


ours. 


reasons why the Sales and Engi- 
neering Departments at General 
Electric chose Luster-on* as the 
protective bright dip for chassis, 
speaker shells, and other zinc- 
plated radio parts — why Luster- 
on* looks like good business to 
G-E! 

In the photograph, E. G. Ander- 


uses 


—— PORATION 1 
--—- ° 

‘7 Ben hve nae t Luster’ 4 
| 

| 

4 

| 

\ 

| 








adster-on 
in its 1946 Radio Line! 


son, G-E Methods Department, 
holds a Luster-on* treated chassis. 
He knows it is safe from finger- 
marks and discolorations during 
assembly — will retain its attrac- 
tiveness — keep buyers happier. 
And best of all Luster-on* may 
now be used in the standard full- 
automatic plating cycle without 
delayed action transfer. 


Send a sample of your zinc-plated produc- 
tion parts for free Luster-on* treatment. 
It can mean good business for you, too. 

" 


* 


CORPORATION 


54 Waltham Ave., Springfield 9, Mass. 











Dial Indicator Micrometer 





A new type of micrometer, which ha, 
the additional of a dial indj 


is introduced by Federal Products Copp’ 
Providence, marking the first radical i 
provement in micrometers in 70 years, }; 
combines the accuracy, over the full one 
inch (0-1 in.) of the micrometer screw 
and the precision of the dial indicator, 

It can also be used as a dial indicato 
comparator without the necessity of setting 
to a master; the micrometer feature furnishes 
its own precision setting. 





The micrometer in use show- 


ing the dial indicator 


As a micrometer, the spindle can be 
brought in contact with the work until the 
indicator hand indicates “0” and the meas- 
urement is then read in the barrel and 
thimble. As an indicating comparator, it 
can be set to the nearest thousandth of an 
inch, and the variation from that setting 
can then be read on the dial. 

In both the above cases the anvil pres- 
sure is constant and, therefore, the real 
accuracy of the instrument can be realized, 
independent of “feel.” The use of the 
micrometer as a comparator makes it highly 
advantageous for short runs and equally 
valuable as a direct reading instrument 
where frequent changes occur in dimensions 
and tolerances. A single micrometer can 
replace a complete series of ordinary go and 
no-go gages. 


Automatic Filter for Plating 


A new automatic filter for plating room 
service, produced by Udylite Corp., De- 
troit 11, features a positive plug type multi- 
port valve that can be manipulated with 
one control lever to prime the pump, feed 
slurry, backwash, build filter cake, clean 
the filter or transfer a solution from one 
tank to another. 

The filter structure consists of rigid por- 
ous ceramic elements arranged radially with 
a center channel to carry the filerate. The 
filtering elements are permanent, and the 
filter oil is deposited on the outside of 
these elements to form the filter cake. 


MATERIALS & METHODS 
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TOOL STEEL 


FOR YOUR Judividual REQUIREMENTS 





Send for 
THIS 
BOOKLET 


Complete shop data on the prop- 
erties, uses, forms, sizes and 
methods of handling every mem- 
ber of the extensive Allegheny 
Ludlum family of Tool Steels— 
170 pages, handily pocket-sized 
and indexed for easy reference. 
Write for it today—on your com- 
pany letterhead, please. 


ADDRESS DEPT. 2:8 26.5 MA-40 
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N°? more using a tool steel that 
merely comes close to your 
actual requirements. 

Now you can select the steel that 
firs each of your needs exactly— 
gives you better, faster perform- 
ance or longer tool life. There’s 
sharp emphasis on cost-reduction 
today—and in the broadly varied 


line of Allegheny Ludlum Tool 
and Die Steels you'll find a type to 
fit each one of your machine op- 
erations like a hand in a glove— 
the right tool steel that can save 
money for you. @ It doesn’t cost a 
thing to let our Service Engineers 
check your tooling set-ups with 
you—why not call us in? 


ALLEGHENY LUDLUM 


STEEL CORPORATION - General Offices, Brackenridge, Pa. 
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Hagan engineers will be glad to cooperate with you on your furnace 
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Continuous automatic. hardening, quenching and 
drawing of forgings—singly or in quantity. 


Quench operation entirely mechanized. 
Forgings only are quenched (not carriers). 


Only manual operation is loading and unloading 
carriers. 


Forgings mechanically reloaded on carriers after 
quenching. 


+ ++ F 


Forgings and carriers continue automatically 
through draw furnace. 


ys 


requirements any time. 


GEORGE J. HAGAN COMPANY 


PITTSBURGH, PA. 


DETROIT CHICACO LOS ANGELES SAN FRANCISCO 








Carbide Tool Grinder 


A new carbide tool grinder, embodying 
a reciprocating action principle thar builds 
the grinding skill into the machine, },, 
been designed by E. F. Hager & Son, 99.9) 
217th Lane, Queens Village 9, N. y, In 
built-in reciprocating action unit, Consisting 
of a toolholder-protractor arrangemen, 
pivots on a definite fixed center and canno, 
float. The grinder is said to elimina, 
guesswork on angles and free-hand oper. 
tion. 

Carbide tools up to and including 1 ¥4.in 
sq. for lathes, automatic screw machines 
milling cutters, offset tools, spiral reamers 
counter-bores and any other carbide-tipped 
tool within the range of the machine cap 
be ground on this tool grinder. A wide 
range of attachments are available for thes 
and other types of carbide-tipped tools. 

When the tool has been clamped to th 
desired position in the toolholder and se 
by the protractors for cutting and clearance 
angles, the uniform reciprocating action of 
the tool across the rough-grinding diamond 
wheel results in a keen, durable cutting 
edge and straight face. The adjustable, vise. 
like toolholder can be slid from the rough. 
grinding wheel to the finish-grinding wheel, 
without removing the tool or changing the 
angular settings. 


Plywood Compositions in Railway Car 


Two modern materials, “Plymeti” and 
“Phemaloid,” the first a combination of 
metal and plywood and the second a ply- 
wood, are finding interesting applications 
where light weight is desired. It is made 
by the Haskelite Mfg. Corp., Dept. 1, Grand 
Rapids 2, Mich. One striking use is in a 
one-man railway inspection car made by 
Fairmont Railway Motors, Inc., Fairmont, 
Minn. 

Contributing to the lightness of the car 
is an aluminum alloy frame. The “Plymetl” 
is used for the tool tray floors on either 
side of the car. They act as giant gusset 
plates to maintain frame squareness. The 
“Phemaloid” is used in seat material, being 
strong and weather-resistant. 


Stainless Steel Filter Medium 


A stainless steel filter medium has been 
developed by the Micro Metallic Co., 99-16 
Metropolitan Ave., Forest Hills, N. Y. 
These filters are made from fully alloyed 
stainless steel powder, the particles of which 
are welded together at the points of con- 
tact into a strong porous body, which in 
the form of thin sheets can be bent about 
a small radius. Conventional resistance 
welding techniques can be used to fabricate 
complicated apparatus. 

This stainless steel material can be used 
as the fileer medium or porous element in 
nearly all types of conventional apparatus. 
Applications include: filters, aeration units, 
breathers, flame arrestors, pressure snubbers, 
and selective separations of fluids. 


MATERIALS & METHODS 








aig Light Metals give your product new selling features! 
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\Sisting 

Ment, 

CaNNor 

TlNate 

Opera. 

t) NGINEERING + FABRICATING - ASSEMBLING 
chines, : 

— o market faster, better, economically! 
e Can aoe 

= Ko Lelie If the manufacture of your new or improved product has been 

; A interrupted by factors beyond your control, the urgency of getting it 

to the yt. ese to market ahead of competition is of paramount importance. To 
_ ye secure immediate parts-production assistance and other benefits of 
on of Ig sub-contracting service you will be interested in the comprehensive 
mond scope of COLGATE’S “Engineered Service.” 

= vat” U This unique and unexcelled service offers immediate design, 
ough- FS engineering, and production conferences that help develop your new 
vheel, product ideas or improve old products by substituting Aluminum, 


B the Magnesium, or Stainless Steel for other materials. Our cooperative 
collaboration of minds will save you time and money before designs 
have been started, also after blueprints have been prepared. COL- 
GATE’S sales-minded designers and engineers will apply to your 
product these sales-building features of Aluminum, Magnesium, 
Stainless Steel—lighter weight, added beauty, increased strength and 


Car a=] | | . | durability, improved product performance, reduced shipping weight. 
d 

Pa COLGATE’S complete and varied tooling and production facilities 
ply- can be your “branch factory’’— providing ample space, supplying 
tions sss == specialized skills and know-how, planning shortcuts for fast, econom- 
nade ical fabrication and assembling of parts to precision tolerances, and 
rand nities ° - . . P 

rae in addition offer modern straight-line techniques that replace slower 
» by and costlier methods. And, COLGATE can be depended upon to meet 


ont, delivery dates. 


As the first step towards producing your product better and eco- 
nomically, and getting it to market faster call on COLGATE now! 
ther Learn how “Engineered Service" helps solve your production prob- 
— lems and gives your product the sales creating features of the light 
metals. For immediate action wire or write, no obligation, complete 
confidence assured. 


STAMPING « FORMING « DRAWING « WELDING 
FINISHING « ASSEMBLING 


een 


Y. : = ' Se, COLGATE’S complete and 
yed " 8 centralized facilities include 
ich ' Hydraulic presses ranging 
>n- from 10 to 750 ton capacity, 
i other mechanical presses from 
2% to 200 ton capacity. % 
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EVERY colorimetric determination reported in 





the 80-page booklet 


SYMPOSIUM ON ANALYTICAL 
COLORIMETRY AND PHOTOMETRY 


Sponsored A.S.T.M. Committees 
uy and E-3 


Presented at the Forty-seventh Annual Meeting, 
American Society for Testing Materials, New 
York, June 28, 


. + + + + may be done on the new simplified 


coLemAN SUJNIQR srectropnotomerer 


1944 





See Page 726, “Spectrophotometers versus Filter Photometers.” 
Copies of this comprehensive report are available for $1.00. 


Coleman Spectrophotometers replace all filter 
photoelectric colorimeters as ANY band is 
available with the turn of ONE knob. The 
JUNIOR is a _ true Spectrophotometer so 
extra filters are not required . - any wave 
band is available from 400 to 700 mm. at the 
turn of the selector knob. Accepts test tubes 
from 10 mm. to 1” diameter. 


FREE—we will gladly send NEW water and 


steel analysis procedures by Dr. Max Herzog, Frisco 
Railway laboratory . . . and the Combined Method 
of Steel Analysis by W. H. Sobers of Chain Belt 
Co. Write Dept. MM-4 for your copy. 
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WILKENS-ANDERSON CO. 


111 NORTH CANAL STREET e CHICAGO, ILLINOIS 
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Furnaces 


An All-Purpose 


EQUIPMENT INSULATION 


EL-BLOC is an extremely efficient in- 

sulation, covering the full temperature 
range up to 1600°F. Its effectiveness is due to 
millions of dead-air cells which are formed 
when the high-temperature, moisture-resist- 
ant, long-fibre, black Rockwool are felted 
and bonded together. 

By specifying Kel-Bloc to cover the full 
temperature range—the old fashioned method 
of using two blocks—one low and one high 
temperature—is eliminated. 

Let Kel-Bloc be your all purpose refractory. 
It can do the job. Write for information today. 


RECOMMENDED FOR INSULATING: 
Pressure Vessels 


Oil Heaters 


Heat Exchangers Dryers 
Steam Accumulators Ovens 
Boilers Breechings 


Ducts 


W. KELLOGG COMPANY 


Sales Office: 225 Broadway, New York 7, N. Y. 


REPRESENTATIVES IN: CHICAGO «+ DETROIT 
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Viewer for Measuring 
by Optical Methods 


A viewer to obtain accurate measure. 
ments of gage blocks, anvils, sealing sy. 
faces and other precision articles by optic 
methods is announced by Optrom Labor, 
tory, Dayton 6, Ohio. 


The optical viewer permits accurate 
measurement of precision articles 


Interference patterns are both illumi- 
nated and viewed on a line perpendicular 
to the plane of the pattern. The image of 
any convenient scale can be superimposed 
on the interference pattern itself, permit- 
ting comparisons of straightness or direct 
measurements between interference bands 
without using a ruler or straightedge. 


Plaster of Paris Impregnant 


A new type of plaster of Paris impreg- 
nant for plaster of Paris and Hydrocal forms 
for service in match plates, core boxes, dies 
for hydropress work, stretch press dies, etc. 
is announced by Furane Plastics & Chemicals 
Co., 5233 W. San Fernando Rd., Los 
Angeles 26. Type resin XP is for plaster and 
XR for Hydrocal. 

Plaster of Paris forms, patterns, dies, 
contour blocks, etc. are prepared and poured 
exactly in their usual manner. After the 
parts have been fully shaped and thoroughly 
dried, the liquid resin impregnant is ap- 
plied by dipping, brushing or spraying, 
and then the parts are cured in an oven. 

A very hard, bone-like structure is de- 
veloped with physical properties comparable 
to cast plastics. Toughness may be acquired 
through prior inclusion of large fiber fillers. 
Dimensions are held accurately, as there is 
no shrinkage whatsoever either during cure 
or in service. Temperature resistance of the 
impregnated forms is considerably higher 
than straight plaster of Paris or Hydrocal. 
Water and chemical resistance are increased 
substantially. 





MATERIALS & METHODS 











iliun 


liculas 


direct 
bands 


ipreg 
form 


" dies 
































STU RT EVANT Meetings and Expositions 


NATIONAL PLASTICS EXPOSITION, 
DRY BATCH at ee 


1946. 


| OPEN HEARTH STEEL AND BLAST 
FURNACE & RAW MATERIALS 
. CONFERENCE, annual meeting. 


Chicago, Ill. April 24-26, 1946. 


Provide Perfectly Blended Metal Mpual mesdng. ‘Bul, N.Y. 


April 28-May 1, 1946. 
AMERICAN FOUNDRYMAN’S ASSN., 


Powders in Less Time...at Lower Cost | | “ssa! mcwing Cleviand, On 


May 6-10, 1946. 


NATIONAL ASSOCIATION OF COoR- 
ROSION ENGINEERS, annual meet- 
ing and exhibition. Kansas City, 
Mo. May 7-9, 1946. 


NATIONAL MARINE EXPOSITION. 
New York, N. Y. May 20-25, 
1946. 

AMERICAN IRON & STEEL INSTI- 
TUTE, general meeting. New 
York, N. Y. May 23, 1946. 


SOCIETY OF AUTOMOTIVE ENGI- 
NEERS, semi-annual meeting. 
French Lick Springs, Ind. June 
2-7, 1946. 

AMERICAN SOCIETY OF MECHANI- 

CAL ENGINEERS, Aviation Divi- 

| sion meeting. Los Angeles, Calif. 

| June 3-6, 1946. 


AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Oil and Gas 
Power Division meeting. Milwau- 
kee, Wis. June 12-15, 1946. 


AMERICAN SOCIETY OF MBCHANI- 
CAL ENGINEERS, semi-annual 
meeting. Detroit, Mich. June 
17-20, 1946. 

AMERICAN SOCIETY OF MECHANI- 
CAL ENGINEERS, Applied Me- 
chanics Division meeting. Buf- 











No matter what the densities, weights, finenesses of the | falo, N. Y. June 21-22, 1946. 
powdered metals, the 4-way mixing action of Sturtevant | AMCAM SOCIETY TOS.“ Seaee 
MATERIALS, annual meeting. Buf- 

Blenders provide a perfect homogenous blend with no sub- | falo, N. Y. June 24-28, 1946. 


stances floating to remain unmixed. AMERICAN ASSOCIATION FOR THE 


| ADVANCEMENT OF SCIENCE, cor- 
Sturtevant advantages include single opening for both re- | rosion conference. Gibson Island, 


: . F 00: sik | Md. July 15-19, 1946. 
ceiving and discharging ... open door accessibility for easy | 











quick cleaning... rugged construction for long life and 
minimum maintenance. Investigate Sturtevant Blenders today. | 
They.are available in sizes from 1000 pounds to 4000 pounds. 


Plants and Slants 


Stockholders of Michigan Die Casting 
Co., Detroit, and Gerity-Adrian Mfg. Corp., 
Adrian, Mich., voted on March 4 for the 
merger of their companies. Gerity-Adrian 
specializes in chromium, cadmium and sil- 
ver plating of die castings. 

The Molybdenum Corp. of America an- 
nounces that Cleveland Tungsten, Inc., 


10200 Meech Ave., Cleveland, has become 
one of its subsidiaries. 


Sturte Vain nus compan: 


61 Harrison Square + Boston 22, Massachusetts 










Designers and Manufacturers of 





CRUSHERS « GRINDERS * SEPARATORS * CONVEYORS + LABORATORY EQUIPMENT 
MECHANICAL DENS AND EXCAVATORS . ELEVATORS . MIXERS 





Joseph A. Weiger, vice president, P. R. 
Mallory & Co., Inc., and Henry D. Weed, 
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WYnen STEEL WAS MADE LIKE THIS— 


The Home of “Standard’’ Was Producing 1500 Tons a Year 


Three quarters of a century ago, you might have 
seen activity like this at ‘Standard.’ An important 
producer of steel, the plant had 28 four-pot melting 
holes. Metal, broken into small pieces, was put 
into pots or crucibles, and melted at a very high 
temperature. In 1873, 1519 tons of crucible steel 
were produced: «+: af impressive figure for that 
day. It was used’in the making of tires. 

Today, Standard’s five open hearths have the 
capacity of 160,000»net tons, and could duplicate 
the entire output of 1873°in three days. Other 
departments at Standardhave kept in step. Castings, 
for all classes of service, from 5 pounds to 130,000 
pounds, and forgings up to 25 tons are regularly 
produced. 


ne. _ pe 
“*"STANDARDIZE ON STANDARD"' 


1946 


The experience gained in a century and a half is 
waiting to serve you. For your forging and casting 
needs, ‘Standardize on Standard.” 


= BALDWIN 


FORGINGS AND CASTINGS 


The Baldwin Locomotive Works, Standard Steel Works 
Division, Burnham, Pa., U.S.A. Offices: Philadelphia, 
New York, Chicago, St. Louis, Washington, Boston, 
San Francisco, Cleveland, Detroit, Pittsburgh, Houston, 
Birmingham, Norfolk. 








FOR YOUR FORGINGS AND CASTINGS 
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FOR QUALITY CONTROL 
OF PRODUCTION 


7 Determines Hardness of Struc- 
tural Constituents of Metallic 
Alloys 


vy Determines Hardness of Pieces 
or Parts too Small for Other 
Hardness Testers 


Determines Hardness of Tf Determines Hardness 
Plating of Nitrided and Cyan- 
ided Layers 


The area to be tested is located with the objective and the indenter unit 
substituted. The focusing adjustments are used to indent the specimen 
and measurements are made with the micrometer eyepiece. 


An accurately ground diamond indenter permits measurement directly in 
fundamental units, easily convertible to other systems. The indenter unit, 
equipped with standard microscope threads, is designed to mount on any 
metallurgical type microscope. 


Write for complete information. 


LOBORATORY 





— APPABATUS 
ee E- SUPPLIES 
: a g. son COMPANY 


ann aRBOR, MICH. 


ESTABLISHED 1843 








TRANSPARENT VITREOSIL 


(Vitreous Silica) 


DILATOMETRIC DETAILS 


Standard for negligible straight- 
line expansion permitting easy 
and accurate calibration. 


PER SET 


Bureau of Standards design $56.25 
ASTM Method B 95 for metals 31.90 
ASTM Method D 696 for plastics 57.25 


Special details and apparatus 
to customer's order 


SEND FOR BULLETINS 





KR. ES) No. 5 Special transparent Vitreosil apparatus 
5 Se” No. 10 Standard transparent Vitreosil apparatus 











THE THERMAL SYNDICATE, LTD. 


12 EAST 46th STREET, NEW YORK 17,N_Y. 
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Jr., manager, Resistance Welding Alloy 
Div., same company, have resigned to form 
a new manufacturing firm, Weiger, Weed 
& Co., 11644 Cloverdale Ave., Detroit. 
They will specialize in resistance welding 
electrodes, electrical contacts and special 
metallurgical products. 


Barium Steel Corp. has acquired contro] 
of Republic Industries, Inc., this being the 
fourth acquisition in the past 18 months. 
Republic makes engines for airplanes and 
automobiles and hydraulic equipment. 


Acquisition of the McCook, Ill. govern. 
ment sheet mill by the Reynolds Metals 
Co., will speed the conversion of tremendous 
quantities of aluminum battle scrap to meet 
building needs. Much of the scrap will be 
converted to corrugated sheet for roofs and 
walls for housing and transportation equip- 
ment. 


Monsanto (Canada) Ltd. now has under 
construction a polystyrene plant whose prod- 
uct will be marketed as “Lustron.” The 
base material, styrene monomer, will be 
purchased from the Polymer Corp., a com- 
pany owned by the Canadian government 
and located at Sarnia, Canada. 


The Pittsburgh Corning Corp. announces 
plans for a $300,000 expansion for manuv- 
facture of “Foamglas,” a glass insulation 
material, at Port Allegany, Pa. 


Koppers Co., Inc., Pittsburgh, has ac- 
quired the entire common stock of Wailes 
Dove-Hermiston Corp., Westfield, N. J., 
manufacturer of bituminous coatings for 
protection of steel against corrosion. 


The Ideal Commutator Dresser Co. has 


changed its corporate name to Ideal In- 
dustries, Inc. 


Federated Metals Div., American Smelt- 
ing & Refining Co., has arranged with 
Gardiner Metal Co., Chicago,-to produce 
and market the entire line of Gardiner ex- 
truded solders. 


Plymold Corp., Lawrence, Mass., has 
formed the Molded Plywood Div. and has 
acquired additional buildings for manufac- 
ture. 


Polyplastex, maker of sealers of porous 
metal castings, etc. has a new location at 
92-35 Horace Harding Boulevard, Elmhurst, 
New York City. 


Pettibone Mulliken Corp. has purchased 
Beardsley & Piper Co., maker of foundry 
equipment for the past 25 years. 


Pan American Alloys, Inc., New Orleans, 
maker of aluminum alloy castings, has pur- 
chased buildings formerly operated by Na- 
tional Machine & Foundry Co. at Scottdale, 
Pa. Production of aluminum. alloy castings 
in sand and permanent mold, as well as 
brass and bronze castings, was scheduled to 
start March 15. 


The New York City district office of the 
Kublman Electric Co., maker of trans- 
formers and rocking electric furnaces, will 
henceforth be known as J. E. Bevan Co., 
Ine. 


The Foundry Equipment Co., Cleveland 
13, has acquired the corporate name, trade 
name, good will, patents, drawings and 
other assets of the McCann Furnace Co., 
that city. 


MATERIALS & METHODS 
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Aluminum 
Babbitt Metal 
Brass 

Bronze 

Lead Pipe 
Solder 

Type Metal 



































PRECISION 





CASTING EQUIPMENT — 


AND SUPPLIES 


For Complete Installations 
Lost Wax—Investment Molding Process 


CENTRIFUGAL CASTING MACHINES 
METAL MOLD EQUIPMENT 
WAX INJECTION MACHINES 
VACUUM PUMP UNITS 
WAX ELIMINATOR OVENS 
FURNACES — GAS FIRED & INDUCTION 
INVESTMENTS — WAXES — CRUCIBLES 
AND ALL RELATED SUPPLIES 


— ALEXANDER SAUNDERS & CO.— 


Successor to J. Goebel @ Co. — Est. 1865 
95 BEDFORD ST., NEW YORK CITY 14 
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The J. M. Ney Co., established in 18}? 
and chiefly concerned with manufacture of 
precious metal alloys for the dental industry, 
has expanded its manufacture of gold, plati. 
num and palladium alloys for contacts jp 
potentiometers and precision instruments 
in aviation and radar. 


Attwood Iron Industries, Grand Rapids 
2, Mich., is a new enterprise that will pro. 
duce gray iron, semi-steel and other ferrous 
castings in the spring. Officials of the new 
concern are key men of Attwood Brass 
Works. 


Delamar McWorkman, formerly director 
and plant manager of Noblitt-Sparks In. 
dustries, Inc., Columbus, Ind., has formed 
a consulting engineering firm, called the 
Willard Engineering Co., at Miamisburgh, 
Ohio. The company will specialize in manu. 
facturing methods. 


House Organ Notes 
Electronics Digest, Westinghouse Electric 
Corp., First Quarter, 1946. 


A new 50-page illustrated house organ, 
to be issued quarterly, is off the press and 
includes articles on stratovision, Mot-O- 
Trol, fluorescent lighting, electrolytic tin 
plating, X-ray inspection and electrostatic 
air cleaning. The articles are non-technical 
digests of material previously published in 
technical magazines. 


Houghton Line, E. F. Houghton & Co., 
February, 1946. 


The editor develops the idea through 
quotations from the U. S. Constitution and 
various authorities that Harry S. Truman 
is not President of the United States, but 
still Vice-President, who is meérely serving 
as President. Apparently there is nothing 
in the Constitution nor in books written 
by experts on the Constitution that suggest 
that a Vice-President automatically becomes 
President on the original President's death. 
In short, we won't have another President 
until he is duly elected. (Harry, we've been 
showing you too much deference—Editor. ) 


The Lamp, Standard Oil Co. of New Jersey, 
December, 1945. 


“Speaking of jet propulsion, Newton's 
third law merely formalized a principle 
that more ancient people had already dis- 
covered. Two thousand years or so ago, an 
Alexandrian inventor named Heron worked 
out plans for an aeolipile, a jet-powered 
vessel that revolved on a shaft under the 
reaction power of jets of steam, much as 
an automatic lawn sprinkler of today keeps 
revolving when water spurts from its noz- 
zles. Later, thirteenth-century Chinese used 
the reaction principle to make gunpowder 
rockets for_ warfare against the Mongols. 
Since that time rockets have been, on and 
off, a plaything or a major weapon of the 
world’s armies. When Francis Scott Key 
sang of ‘the rockets’ red glare,’ he was 
talking of these same instruments as hurled 
by the British against Fort McHenry. More 
recently, the British were on the receiving 
end when the Nazis hurled V-2 across the 
Channel. The Japanese got a taste of this 
weapon on the shores of Iwo Jima and 
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Heres another of 


Mcoa’s Ac Walp Jobs 


Alcoa makes this part in a single stroke of the 
impact extrusion press. The bosses are put 
there, too, in that one wallop. If they had been 
wanted, fins and ribs could have been added, 
and the base could have been made thicker than 
the side walls. 

Remember how you once figured on three or 
four drawing operations to make a part like 
this? Punches, dies, press time, and intermedi- 
ate heat treatments all ran your costs up high. 
{nd even then, you’d have to find some’way of 
tacking those bosses on the bottom. 


Because Alcoa Aluminum impact extrusions 


y- Meodey Wynn, 





The top flange’ 


was turned over in a 


secondary operation 


give you so much more to start with, less 
machine work is required to finish them. Think 
what this does to your production time and 
costs! For quotations on impact extrusions, call 
the nearby Alcoa office, or write 

ALUMINUM COMPANY OF AMERICA, 2162 
Gulf Building, Pittsburgh 19, Pennsylvania. 
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PERMAG Compounds are not only fast 
in action, but equally efficient in thorough 
cleaning and degreasing larger units, such 
as truck and tractor motor blocks, marine 
and tank engines etc. 


When you have a difficult cleaning job 
try PERMAG Compounds. 


Our Technical Service is always ready 
to aid in solving tough cleaning problems. 
Write or ‘phone. 


Nationally 
Represented 
Warehouses in 
chief cities 


MAGNUSON 


PRODUCTS CORPORATION 


SPEED UP 


— Metal Cleaning 
— Degreasing 

— Paint Stripping 
— Rust Proofing 
with 


PERMAG 





Cleaning Compounds 


used in Heetmaster Tanks 
sold by Magnuson Products 
Corporation 


This extra large size horizontal type 
tank has a dipping capacity of 425 
gallons; and because of long dipping 
space, such objects as shafts, propeller 
blades, leaf springs, etc., are handled 
easily and economically. 

Can be had in smaller sizes to suit 
your requirements. 


in Canada: 


Products Ltd. 
Montreal 


Mfrs. Specialized Cleaning Compounds for all Industrial Purposes 
BROOKLYN 2, N. Y. 


Main Office: 50 COURT ST. «e 


Canadian PERMAG | 
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R SERVICES 


Flame Hardening ® Annealing * Aerocasing ° 


Carburizing * Bar Stock Treating and Straight- 


ening ® Heat Treating * Nitriding ¢ Cyaniding ° 
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\ Physical, Tensile and Bend Tests. 


STEEL IMPROVEMENT CO 











other Pacific isles. The rocket is brand ney 
and very old.” , 


Aluminum Progress, Reynolds Metals Co, 
February, 1946. 


“You've undoubtedly heard of the ‘Bj. 
cycle Built for Two’'—well, here are the 
lightest two-horsepower ever built for 
bicycle! This all-aluminum bicycle engine 
weighs only 32 Ib. and is capable of driving 
the average bicycle at speeds up to 35 miles 
per hr. It’s a smoother ride without the 
shimmying caused by the conventional 
heavier engines, and the bicycle is much 
easier to handle when not running because 
of the engine’s lightness. A novel inverted 
installation and a direct friction drive on 
the rear wheel are patented features of this 
aluminum engine which allow for a simple, 
more compact motorbike. The engine is a 
two-cycle, mechanical valve type, and fits all 
standard bicycles. It was made by Reynolds 
Metals Co., Louisville, and is now under- 
going final tests.” 


Nickel Cast Iron News, International Nickel 
Co., Inc., 1st Quarter, 1946. 


“Inoculation, common practice during 
the war, is certain to continue in the hands 
of the foundryman for eliminating hereto- 
fore unexplained variations in the quality 
of his product. Inoculation has been traced 
to a reaction which, when executed in its 
proper time and place, forces the crystalli- 
zation of graphite in the stable system. 
Their function is to produce a narrower 
and more dependable range of physical 
properties for metal of a given composition. 
Along with the improvement in structure 
comes one in toughness, machinability, 
wear resistance and strength. Inoculants 
containing alloys, such as nickel, chromium, 
manganese, molybdenum, titanium or zir- 
conium, in addition to silicon, calcium, alu- 
minum and other deoxidizing or degasify- 
ing constituents, are used for the specific 
improvements they confer beyond either 
their alloying influence or their graphite 
structure control. Among wear resisting 
castings, a high percentage are treated with 
inoculants in the course of their production. 
In a survey of heat resisting applications of 
cast iron, over 40% of the castings had 
been inoculated. In certain foundries the 
entire output is inoculated, and the prac- 
tice has become important, particularly in 
shops producing automotive, diesel, com- 
pressor, hydraulic machinery and machine 
tool castings.” 


Rustless Recorder, Rustiess Iron & Steel 
Div., September, 1945. 


“Several parts of the famous Garand 
rifle were made throughout the war from 
Rustless stainless steel. These parts include 
the gas cylinder, piston plunger cap, and 
gas cylinder lock. Stainless steel was speci 
fied because of its resistance to corrosion 
and heat, and especially its resistance to the 
corrosive effects of the products of com- 
bustion in an automatic rifle. At the request 
of the armed services, Rustless Research 
Laboratory also has done much work on a 
blackening process for stainless steel whic! 
would not impair its resistance to corrosion 
The first research was done on bayonet 
clips, and in 1942 a Rustless black oxid 
coating was developed which the service: 
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RECENT ADVANCES IN NORTON REFRACTORIES 
include the development of improved ALUNDUM furnace 
tubes classified as “Pure Oxide Refractories.” These tubes 
which are essentially sintered alumina, without bond, 
greatly extend the utility of the ALUNDUM furnace tube 
line which in standard mixtures RA 98 and RA 1139 
has met industry's needs for many years. The new mix- 
tures RA 1191 and RA 1192, produced at temperatures 


up to 1775°C, will provide greater refractoriness and 
much longer life. 


NORTON COMPANY * Worcester 6, Mass. 


ALUNDUM—Trade-mark Reg. U.S. Pat. Off. 






































RESULTS THAT COUNT 





When the question of “fatigue life” comes up you want results 
that count. The accuracy of Krouse Repeated Stress Testing 
Machines has established them among the leaders in the testing field. 
The High Speed Rotating Beam Machine is the cantilever type with 
loads to 140 in. lbs. bending moment. Easily adjusted speeds to 
12000 rpm. Standard specimen dia. 14”, 4”, and 14”. Micro-switch 
cut-off at specimen failure. Corrosion and wire testing adapters 
available. Reset 10 million cycle counter. Ask for bulletin 46-A. 


Laboratory ae 


Modern equipment and trained personnel for any type of repeated 
stress testing program. No obligation for estimates. All results 
confidential. Write for full particulars. 


KROUSE TESTING MACHINE COMPANY 


573 E. Eleventh Ave. Columbus 3, Ohio 











“Gall Brand” Alloys 


“FA / LS” FLUX cA» 


for 


ALUMINUM 


FALLS FLUX will reduce melting costs because it will effi- 
ciently separate the dross from molten aluminum thereby 
reducing rejections and scrap that are caused by dirty metal: 


— cleans, fluxes and removes gases, oxides and non- 
metallic impurities from all grades of aluminum. 


— increases the metal yield about 3% because it puts 
all the metal usually lost in the dross back into the 
molten metal. 

— does not smoke, fume or smell. 

— is a dry white powder that will not absorb moisture 
and it can readily be handled with the bare hands 
without burning the skin. 


WRITE FOR COMPLETE DETAILS 


NIAGARA FALLS SMELTING 
& REFINING CORPORATION 


America’s Largest Producers of Alloys 


BUFFALO I7, NEW YORK 
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wouldn’t reveal the presence of the fighting 
man as he carried his rifle in combat.” 


Grits and Grinds, Norton Company, Vo) 
30, No. 7. 


“For many years our country depended 
upon Germany for its optical lenses and 
instruments. When the war broke our, we 
were not prepared to manufacture optical 
elements in quantities needed by the armed 
forces. Lenses were still being produced by 
slow, old-fashioned methods, employing 
loose abrasive grain and charged diamond 
laps. The metal bonded diamond len; 
generating wheel transformed the many. 
facture of lenses from a custom-made job 
to a production basis. Instead of hours, it 
became a matter of seconds to generate 
lens curve. The edging and beveling of 
lenses, formerly done with slow cutting 
artificial abrasive wheels, is now being ac. 
complished with fast cutting metal bonded 
diamond wheels more accurately and eco- 
nomically than ever before. Optical prisms 
for binoculars, range finders, and periscopes 
were formerly ground with artificial abra- 
sive wheels. They are now ground at un- 
believably fast rates, accurately and eco- 
nomically, on heavy-duty vertical spindle 
gtinders mounting 10-in. and 18-in. 
diam, cylinder type diamond wheels—meta! 
bonded for roughing and resinoid bonded 
for finishing.” 


News of Engineers 


H. Malcolm Priest has become manager 
of the railroad research bureau, U. S. Steel 
Corp. subsidiaries and will supervise re- 
search and design in light weight railroad 
equipment and other mobile structures. 


S. B. Knutson has been made general 
superintendent, Flexsteel Div., Ambridge 
plant, National Electric Products Corp., 
Pittsburgh. He has done metallurgical work 
with Carnegie-Illinois, McQuay-Norris Mfg. 
Co. and Standard Steel Spring Co. 


Charles Davidoff has opened offices and 
laboratories at 198 Broadway, New York 
7, where he will specialize in chemical and 
metallurgical investigations. He was for- 
merly vice president in charge of chemical 
engineering at Sam Tour & Co. 


Robert W. Ritchie has joined Bliss & 
Laughlin, Inc. as metallurgical engineer 
and will be located at the Harvey, Ill. 
plant. For the past nine years he has been 
with the Carnegie-Illinois Steel Corp. 


Carl A. Zapffe, metallurgist, has opened 
a consulting office and research laboratory 
at 6410 Murray Hill Road, Baltimore 12. 


Donald L. Colwell, recently returned 
from Japan on a mission for the Army 
Air Forces, has joined the National Smelt- 
ing Co., Cleveland, his permanent head 
quarters to be announced later. He has ha: 
outstanding experience with light meta! 
alloys and has contributed numerous articles 
to the technical press on die casting and 
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COMBUSTION, Inc. 


BUILDERS OF EVERY TYPE (OIL, GAS, ELECTRIC) 


WARREN 







. 25 to 30% fuel saved on aluminum and magnesium. 40 to 


50% fuel saved on brass and copper. 

50 to 100% longer pot life. 

50 to 100% longer lining life. 

50 to 100% longer cover life. 

50 to 100% longer burner life. 

Easy to charge. (No flame through cover) 

Far lower metal loss. (Flame does not impinge on meta!) 
Faster heating. (Combined radiant and convection heating) 
Less slagging. (Less slagging and no slag build up possible) 
Lining is easy to replace. (No burner ports) 


. Burners easy to inspect and replace. (Change in 15 minutes) 
12. 


Burners cannot ‘plug. (Burners in top where slag or metal 
cannot reach them) 


Pure metal. (Neutral pressure on metal surface allows 
charcoal or atmosphere to be used) 


Furnace can be flued through the floor to the outside, 
eliminating heat and gases in foundry. 


No leakage of cover. (No flame through or around cover) 
Quiet operation. 


Unobstructed flueing. (Flued at bottom and charge does 
not affect it) 


Metal is visible at all times and temperature can be taken 
at any time, without shutting off burners. 


RADIANT 


OF HEAT TREATING FURNACE 
OHIO 
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RADIANT COMBUSTION, Inc. 


WARREN 


City 


Serap 
fata 


them 


Profit 


YOU’RE THROWING 
MONEY AWAY 
WITH YOUR OLD 





Here is a “revolutionary” TOP fired crucible melting 


furnace... it’s different... it’s new. 


..and it’s better. This 


TOP Fired tandem furnace has two crucibles, loaded at all 
times...they are fired alternately. While the first crucible 
is heated, the flue gases from it preheat the second cru- 
cible. While the metal from the first crucible is being 
poured, a third crucible replaces the removed crucible to 
receive cold metal. The covers are cam lifted and swung 
backward independent of one another, allowing each side 
to be alternately fired. The advantages are so outstanding 
that no one can afford to use the older type. Refer to 


column on left-hand side. . . 
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Address___ 






write today. 


Please give us further information 


Unloading TOP 
fired furnace 
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THREE 
SUCCESSFUL 





low-cost methods 
for 


SAFE 





CLEANING OF 


MAGNESIUM 








Regardless of whether your 
magnesium parts are die cast, 
sand cast, forged or machined, 
there is at least one point in 
your fabrication process where 
a cleaning operation becomes 
necessary. Shop dirt, oil, grease, 
stamping and forming com- 
pounds, oxide film, scale, or 
other surface deposits must be 
removed. Moreover, cleaning 
must be done without discolor- 
ing or otherwise harming the 
magnesium. 

Because of the importance of 
cleaning magnesium correctly, 
the Oakite Technical Staff has 


developed three specialized meth- 


ods that can be successfully 
adapted to your production. All 
three—the Oakite still tank, the 
Oakite mechanical washing ma- 
chine, and the Oakite Electro- 
Cleaner methods,—can be relied 
on to meet the most exacting 
requirements for speed, thor- 
oughness, economy and safety. 


HELPFUL DIGEST FREE 


A 16-page Digest describes these 
three performance-proved Oak- 
ite cleaning methods, and in ad- 
dition gives helpful information 
on how to clean aluminum, zinc 
and other metals and their al- 
loys. FREE on request. Write 
for your copy TODAY! 


OAKITE PRODUCTS, INC. 


28A Thames Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States ond Conoda 


OAKITE Spe 4 valine vd 


CLEANING 


PAATERIALS « 








METHODS o 





1160 














| 


nonferrous metals. He is a prominent mem- 
ber of technical societies. 


Emery B. Gebert has joined Hungerford 
Research Corp., Murray Hill, N. J., as chief 
powder metallurgist. Previous connections 
have been with the Koebel Diamond Tool 
Co., Amplex Div., Chrysler Corp., Ameri- 
can Electro Metal Corp., and Metals Dis- 
integrating Co. 


Harold C. R. Carlson has become chief 
engineer, Chas. Fischer Spring Co., 749 
Atlantic Ave., Brooklyn 17, N. Y. 


After 25 years with Ford Motor Co. in 
steel, glass, rubber, plastics and magnesium 
plants, Frank G. Shaub has become Detroit 
representative for Chambersburg Engineer- 
ing Co. While with Ford he did research 
and development on the “direct forging 
project,” where forgings were produced 
from molten metal. 


Eugene D. Milener has been made co- 
ordinator of general research, American 
Gas Assn., New York. He is a graduate of 
Baltimore Polytechnic Institute and Uni- 
versity of Maryland and studied engineering 
at John Hopkins University. 


Stephen D. Garst has joined the Bjorksten 
Laboratories as a chemical metallurgist, hav- 
ing previously been with the Dodge Chi- 
cago plant, Chrysler Corp. He has worked 
for several years with the Federal govern- 
ment and Socony Vacuum Oil Co. as a 
chemical engineer and metallurgist@Luther 
L. Yaeger has joined the same company as 
a research chemical engineer in the plastics 
department, having been with the Youngs- 
town Sheet & Tube Co. 


Creston E. Kite, who has specialized in 
metallurgical, chemical and engineering 
problems relating to heat treating opera- 
tions and in engineering product applica- 
tion to the process industries, has joined 
General Alloys Co., Boston 27, as assistant 
to the president, having left E. F. Houghton 
Co. 


Earl A. Long, former assistant director, 
Los Alamos atomic bomb laboratory, has 
become professor in the University of Chi- 
cago’s new Institute for the Study of Metals. 
Previous to his atomic work he was a col- 
lege professor. 


L. E. Osborne, who joined Westinghouse 
at the age of 16, recently was named senior 
operating, vice president, Westinghouse 
Electric Corp., responsible for all manufac- 
turing units of the company. His earliest 
experience was connected with the machine 
shop. 


G. W. Birdsall, technical editor and 
writer, formerly with Steel magazine, has 
become editorial department manager, Rey- 
nolds Metals Co., Louisville, Ky., where 
he will supervise company technical mag- 
azines and preparation of technical articles 
for national magazines. He has done edi- 
torial work on several technical journals 
and did engineering work for the Ideal 
Electric & Mfg. Co., Mansfield, Ohio. 


Russell L. Peck has been made refrac- 
tories engineer by Norton Co. 


Grover C. Schantz has become produc- 
tion superintendent of Optimus Equipment 
Co., Matawan, N. J., having been previ- 
ously plant superintendent at Metalwash 
Machinery Co., Irvington, N. J. 





Demonstr AMUG 


BRICKSEAL 


REFRACTORY COATING 


HEATED 
TO 2250° 


Brickseal provides a crackproof, 
vitrified armor for furnace lin- 
ings. The small firebricks shown 
in the furnace were bonded and 
painted with Brickseal and heated 
to 2250°. Directly from the fur- 
nace they were plunged into cold 
water as shown below—a test for 





any material subject to expansion 
and contraction. 
Brickseal is semi-plastic when 


| bot, yet bard and tough when 


cold. Brickseal is made in grades 
suitable to heats ranging from 
1400° to more than 3000°. It will 
make any furnace last longer by 
giving new life to your refrac- 
tories. Write or call local dealer 
for a demonstration. 


DOUSED IN 
COLD WATER 











BRICKSEAL 


REFRACTORY COATING 


5800 S. Hoover St., Los Angeles, Cal. 
1029 Clinton St., Hoboken, N. J. 
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Interrupted quenching has proven 
invaluable in overcoming distortion 
and relieving stresses or stains. 


Above 400° F. salt has been, and still 
is the best medium for such quench- 
ing. But there is a big field in the 
hot quenching range between 250° 
and 400° which can be handled by 
an oil quench if the oil will stand up 
under continued heating. 


Houghton now offers a new, but 
proven, product for such hot quench- 
ing—MAR-TEMP Oil. . . stable, 
comparable in quenching speed to 
ordinary quenching oils, treated for 
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Ri 
QUENCH IN 


HOT OIL 





increased wetting out and for oxida- 
tion stability, and usable up to 400° 
F. Thus the cost of installation is 
greatly reduced, yet the results will 
prove most beneficial. 


Mar-Temp Oil can be readily heated 
in present oil quenching equipment. 
Provision for cooling and thermo- 
static control can likewise be easily 
made. 


Look into this hot quench if distor- 
tion has been a problem. Begin by 
writing E. F. Houghton & Co., 303 
W. Lehigh Ave., Philadelphia 33, Pa., 
or contacting the service-sales office 
nearest you. 


OIL 
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Interrupted quenching has proven 
invaluable in overcoming distortion 
and relieving stresses or stains. 


Above 400° F. salt has been, and still 
is the best medium for such quench- 
ing. But there is a big field in the 
hot quenching range between 250° 
and 400° which can be handled by 
an oil quench /f the oil will stand up 
under continued heating. 


Houghton now offers a new, but 
proven, product for such hot quench- 
ing—MAR-TEMP Oil. . . stable, 
comparable in quenching speed to 
ordinary quenching oils, treated for 
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increased wetting out and for oxida- 
tion stability, and usable up to 400° 
F. Thus the cost of installation is 
greatly reduced, yet the results will 
prove most beneficial. 


Mar-Temp Oil can be readily heated 
in present oil quenching equipment. 
Provision for cooling and thermo- 
static control can likewise be easily 
made. 


Look into this hot quench if distor- 
tion has been a problem. Begin by 
writing E. F. Houghton & Co., 303 
W. Lehigh Ave., Philadelphia 33, Pa., 
or contacting the service-sales office 
nearest you. 
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C. B. Willmore has joined William F. 
Jobbins, Inc., Aurora, Ill., as chief metal- 
lurgist, having spent 27 years in metallurgi- 
cal research with Aluminum Co. of Amer- 
ica. 


R. P. Kytle, Jr. has become manager of 
planning, Reynolds Alloys Co., a Reynolds 
Metals subsidiary. Among his technical 
contributions are developments in rolling 
and fabricating practices for rolling strong 
aluminum alloy and common alloy by the 
coil process on the first 4-high cold mills 
designed for that purpose. 


Briefs on Associations, 


Promotions and Education 


The Industrial Diamond Assn. of Amer- 
ica has just been formed to promote the 
progress and development of the industrial 
diamond and diamond tool industry. Athos 
D. Leveridge, 501 Lexington Ave., New 
York, is executive director and secretary- 
treasurer. Charter membership comprises 
manufacturers of diamond tools, proces- 
sors, importers and distributors for industry. 


William W. Coutts has become executive 
vice-president of Gray Iron Founders’ So- 
ciety, Inc., succeeding W. W. Rose, who 
has retired because of ill health. He was 
assistant secretary, National Screw Machine 
Products Assn., and prior to that served as 
business specialist with the OPA at Wasb- 
ington, specializing in products and proc- 
esses im the metals field. According to the 
announcement, be is a “human and meet- 
able sort of chap.” 


The National Open Hearth Steel Com- 
mittee and the Blast Furnace and Raw Ma- 
terials Committee of the American Institute 
of Mining & Metallurgical Engineers will 
hold its twenty-ninth annual conference at 
the Palmer House, Chicago, April 24-26. 
According to the announcement, “All op- 
erating men, repair and maintenance men, 
metallurgists, ceramic and refractory engi- 
neers, observers, chemists, and any others 
interested in the production of more steel, 
better steel and cheaper steel and in any 
of the problems connected with the reduc- 
tion of iron ore in the blast furnace are in- 
vited to attend.” 


Plans have been completed for the first 
National Instrumentation Conference and 
Exhibit, to be held in the William Penn 
Hotel, Pittsburgh, Sept. 16-20. It is spon- 
sored by the Instrument Society of Amer- 
ica. Over 75 companies indicate that they 
will be represented. A series of short edu- 
cational courses will be conducted by Dr. 
B. R. Teare, professor of electrical en- 
gineering at Carnegie “Tech.” 


The Metal Powder Assn. will hold its 
annual spring meeting at the Waldorf- 
Astoria Hotel, New York, on June 13. The 
meeting will be open to anyone ‘interested 
in the subject, whether a member or not. 
Robert G. Kenly, New Jersey Zinc Sales 
Co., is chairman of the program committee. 


The Products of Tomorrow Exposition, 
which had been scheduled to open at the 
Chicago Coliseum April 27, has been post- 
boned indefinitely. It may be held in the 




















FASTER CUTTING 
Clipper Masonry Saws 


Your Special Size and Shape Brick 


or Concrete Block can now be 
“Tailor-Made” at a moment's notice! 








The new Clipper Multiple Cutting 
Principle makes possible faster cut- 
ting of every masonry material re- 
gardless of hardness. 


Here are a few typical examples of 
the speed and accuracy with which 
concrete products and fire brick can 
be cut. 


This concrete 
block, converted 
into a special 
size,was cutcom- 
pletely in two in 
19 seconds. 





One of the many 
intricate cuts 
performed on 
first quality clay 
brick for heat 
treating furnuces 
—made in 8 sec 





(Rotary Kiln 

Blocks, cut to 
size for “key” 
bricks in rotary 
kilns, require on- 
ly 1 Osec.forcom- 
pletion of cut. 





Basicrefractories 
for steel furnaces 
or cement kilns 
must be accur- 
ately installed. 
This magnesite 
brick was cut in 
12 seconds! > 





Clipper Saws are available for trial. 
Write for Descriptive Catalogs. 
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C. B. Willmore has joined William F. 
Jobbins, Inc., Aurora, Ill., as chief metal- 
lurgist, having spent 27 years in metallurgi- 
cal research with Aluminum Co. of Amer- 
ica. 

R. P. Kytle, Jr. has become manager of 
planning, Reynolds Alloys Co., a Reynolds 
Metals subsidiary. Among his technical 
contributions are developments in rolling 
and fabricating practices for rolling strong 
aluminum alloy and common alloy by the 
coil process on the first 4-high cold mills 
designed for that purpose. 


Briefs on Associations, 
Promotions and Education 


The Industrial Diamond Assn. of Amer- 
ica has just been formed to promote the 
progress and development of the industrial 
diamond and diamond tool industry. Athos 
D. Leveridge, 501 Lexington Ave., New 
York, is executive director and secretary- 
treasurer. Charter membership comprises 
manufacturers of diamond tools, proces- 
sors, importers and distributors for industry. 


William W. Coutts has become executive 
vice-president of Gray Iron Founders’ So- 
ciety, Inc., succeeding W. W. Rose, who 
has retired because of ill health. He was 
assistant secretary, National Screw Machine 
Products Assn., and prior to that served as 
business specialist with the OPA at Wash- 
ington, specializing in products and proc- 
esses im the metals field. According to the 
announcement, be is a “human and meet- 
able sort of chap.” 


The National Open Hearth Steel Com- 
mittee and the Blast Furnace and Raw Ma- 
terials Committee of the American Institute 
of Mining & Metallurgical Engineers will 
hold its twenty-ninth annual conference at 
the Palmer House, Chicago, April 24-26. 
According to the announcement, “All op- 
erating men, repair and maintenance men, 
metallurgists, ceramic and refractory engi- 
neers, observers, chemists, and any others 
interested in the production of more steel, 
better steel and cheaper steel and in any 
of the problems connected with the reduc- 
tion of iron ore in the blast furnace are in- 
vited to attend.” 


Plans have been completed for the first 
National Instrumentation Conference and 
Exhibit, to be held in the William Penn 
Hotel, Pittsburgh, Sept. 16-20. It is spon- 
sored by the Instrument Society of Amer- 
sca. Over 75 companies indicate that they 
will be represented. A series of short edu- 
cational courses will be conducted by Dr. 
B. R. Teare, professor of electrical en- 
gineering at Carnegie “Tech.” 


The Metal Powder Assn. will hold its 
annual spring meeting at the Waldorf- 
Astoria Hotel, New York, on June 13. The 
meeting will be open to anyone ‘interested 
in the subject, whether a member or not. 
Robert G. Kenly, New Jersey Zinc Sales 
Co., is chairman of the program committee. 


The Products of Tomorrow Exposition, 
which had been scheduled to open at the 
Chicago Coliseum April 27, bas been post- 
boned indefinitely. It may be held in the 




















FASTER CUTTING 
Clipper ina Saws 


Your Special Size and Shape Brick 
or Concrete Block can now be 
“Tailor-Made” at a moment's notice! 








The new Clipper Multiple Cutting 
Principle makes possible faster cut- 
ting of every masonry material re- 
gardless of hardness. 


Here are a few typical examples of 
the speed and accuracy with which 
concrete products and fire brick can 
be cut. 


This concrete 
block, converted 
into a special 
size,was cutcom- 
pletely in two in 
19 seconds. 





One of the many 
intricate cuts 
performed on 
first quality clay § 
brick for heat 
treating furnuces 
—made in 8 sec 





(Rotary Kiln 

Blocks, cut to 
size for “key” 
bricks in rotary 
kilns, require on- 
ly 1 Osec.forcom- 
pletion of cut. 





Basicrefractories 
for steel furnaces 
or cement kilns 
must be accur- 
ately installed. 
This magnesite 
brick was cut in > 





12 seconds! 


Clipper Saws are available for trial. 
Write for Descriptive Catalogs. 
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A BETTER 














@ Corhart Electrocast Refractories are high-duty products which 
have proved considerably more effective than conventional 
refractories in certain severe services. If your processes contain 
spots where a better refractory is needed to provide a balanced 
unit and to reduce frequent repairs, Corhart Electrocast Refrac- 


tories may possibly be the answer. 


The brief outline below 


gives some of the basic facts about our products. Further infor- 
mation will be gladly sent you on request. 


Corhart Refractories Company, Incorporated, Sixteenth and Lee 


PRODUCTS 


The Corhart Refractories Company manufactures 
Electrocast refractory products exclusively. Cor- 
hart Electrocast Refractories are made by melting 
selected amd controlled refractory batches in 
electric furnaces and casting the molten material 
ints molds of any desired reasonable shape and 
size. After careful annealing, the castings are 
ready for shipment and use. 

Three Electrocast refractory compositions are 
commercially available: 

CORHART STANDARD ELECTROCAST — a 
high-duty corundum-mullite refractory, with 
density of approximately 183 Ibs. per cu. ft. 
CORHART ZED ELECTROCAST—a high-duty 
zirconia-bearing aluminous_ refractory, with 
density of approximately 205 Ibs. per cu. ft. 
CORHART ZAC ELECTROCAST—a high-duty 
zirconia-bearing refractory, with density of ap- 
proximately 220 Ibs. per cu. ft. 


Other Corhart products are: 


CORHART STANDARD MORTAR—a high- 
temperature, high-quality, hot-setting cement 
for laying up Electrocast, or any aluminous 
refractory. 

CORHART ACID-PROOF MORTARS — rapid 
cold-setting, vitrifiable mortars of minimum 
porosities. 

CORHART ELECTROPLAST—a high-tempera- 
ture, hot-setting plastic refractory, designed for 
ramming and made from crushed Standard 
Electrocast. 


Streets, Louisville 10, Kentucky. 


““Corhart’’ is a trade-mark, registered U. S. Patent Office. 


CORHART ELECTROCAST GRAINS—Stand- 
ard Electrocast crushed to desired screen size 
for use in many commercial applications. 


PROPERTIES 


Due to the unique method of manufacture, the 
Electrocast refractory line sesses a combina- 
tion of characteristics found in no other type of 
refractory. Data on properties will be sent on 
request. 

POROSITY: Apparent porosity of Corhart Elec- 
trocast refractories is practically nil—therefore 
virtually no absorption. 

HARDNESS: 8-9 on Mimeralogist’s scale. 
THERMAL EXPANSION: Less than that of 
conventional fire clay bodies. 

THERMAL CONDUCTIVITY: Approximately 
one and one-half times that of conventional fire 
clay bodies. 

REFRACTORINESS: Many industrial furnaces 
continuously operated up to approximately 
3000° F, are built of Corhart Electrocast. 
CORROSION: Because of exceedingly low por- 
osity and inherent chemical compositions, f- 
hart Electrocast refractories are resistant to 
corrosive action of slag, ashes, glasses, and 
most non-ferrous metals as well as to disinte- 
gtating effects of molten electrolyte salt mixtures. 


APPLICATIONS 


Most heat and metallurgical processes present 
spots where better ractory mnacerials are 





ENDURANCE 


needed, in order to provide a balanced unit and 
reduce the expense of repeated repairs. It is 
for such places of severe service that we invite 
inquiries regarding Corhart Products as _ the 
fortifying agents to provide the balance desired. 
A partial list of applications in which Corhart 
a products have proved economical 
ollows : 


GLASS TANKS—entire installation of sidewalls 
and bottoms, breastwalls, ports, tuckstones, 
throats, forehearths, bushings, bowls, recuper- 
ators, etc., for lime, lead, opal and borosilicate 
glasses. 

ELECTROLYTIC CELLS—for roduction of 
magnesium and other light metals. 


SODIUM SILICATE FURNACES — sidewalls, 
bottoms, and breastwalls. 


PIGMENT FRIT FURNACES—complete tank 
furnaces for melting metallic oxides and salts 
for pigment manufacture. 


ALKALI AND BORAX MELTING FURNACES 
—fast-eroding portions. 

BOILERS—clinker line. 
RECUPERATORS—tile, headers, separators, etc. 
ENAMEL FRIT FURNACES—flux walls and 
bottoms. 

BRASS FURNACES—metal contact linings. 
ELECTRIC FURNACES—linings for rocking 


type and rammed linings of Electroplast for this 
and other types. 


NON-FERROUS SMELTERS—complete hearths, 
sidewalls, and tapping hole portions. 


| CORHART ELECTROCAST 


REFRACTORIES 
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ACP Processes and 
Chemicals make 
possible durable 
paint finishes on 
automobiles, refrig- 
erators, washing- 
machines, aero- 
planes, farm ma- 
chinery and other 
metal products 
requiring protective 
paint finish. 





42% Pe 
Sh i 
~ 


Seen 


= " 
is, 


ie) tw 


COLD SPRAY-GRANODINE pro- 
duces a dense smooth phosphate 
coating that protects steel and 
paint for a durable, lustrous paint 
finish. 

THERMOIL-GRANODINE creates 
a heavy coating of iron and man- 
ganese phosphate which when 
oiled retards corrosion and pre- 
vents excessive wear on friction 
surfaces. When painted provides 
unusual protection. 

210 B DEOXIDINE assures proper 
cleaning and a thin, tight and rel- 
atively hard phosphate coating so 
essential to a bright enduring paint 
finish. 

DEOXIDINES — There are other 
Deoxidines that remove rust, clean 
and condition for painting. 
LITHOFORM —a phosphate coat- 
ing that bonds paint to galvanized, 
zinc or cadmium coated surfaces. 


American Chemical Paint Co. 
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fall of 1946 or early 1947. It has been 


postponed because the “national production 
outlook seems so clouded.” 


The American Zinc Institute has can- 
celed its anticipated convention in St. Louis 
in April because of the continued con- 
gestion of hotel and railroad accommoda- 
tions. A meeting of active members will be 
held in New York during April to comply 
with by-laws. The executive committee and 
board of directors will also meet in mid- 
April. 


A comprehensive pressure vessel research 
program covering materials, design, fabri- 
cation, imspection and testing of unfired 
pressure vessels has been started by the 
Welding Research Council, 29 W. 39th 
St., New York 18, spomsored by several 
engineering societies. The lack of factual 
information has resulted in acknowledged 
over-conservatism in design. 


The Resistance Welder Mfgrs.’ Assn. has 
elected as president H. B. Warren, execu- 
tive vice-president, Thomson-Gibb Electric 
Welding Co., Lynn, Mass. 


A radio and electronic equipment show 
will be held at the Hotel Stevens, Chicago, 
May 13-16 under auspices of Electronic 
Industries, 480 Lexington Ave., New York 
17. 


Named for the presidency of the Amer- 
ican Foundrymen’s Assn. in 1946-47 is 
Sheldon V. Wood, president, Minneapolis 
Electric Steel Castings Co. Members will 


vote for new officers on May 9 at the 5(), 
anniversary convention and exhibit j;, 
Cleveland, opening May 6. 


Seventeen scientists of the Army Techn; 
cal Service Command, Wright Field, hay, 
been im the Southwest Pacific, studying 
prevalent causes of deterioration that «fect, 
metals, clothing and leather in equatoria| 
areas. They flew there in a 44-passengey 
Army Douglas C-54. 


The annual award of the Morchead 
Medal of the International Acetylene Assn, 
has been made to Admiral Howard | 
Vickery. 


The American Welding Society, 33 W. 
39th St., New York 18, has published , 
156-page inspection handbook for manual 
metal-arc welding. 


Captain S. Paul Johnston, USNR, has 
been appointed director of the Institute of 
Aeronautical Sciences, 2 E. 64th St., New 
York. He has written many technical ar. 
ticles, some appearing in Saturday Evening 
Post, Technology Review and Aviation. 


The annual general meeting of the Iron 
& Steel Institute will be held at London 
May 1 and 2. Among topics to be dis. 
cussed are fuel economy in iron and steel 
works and overheating of steel. 


The use of coal-burning gas turbines on 
railroad locomotives may cut fuel costs to 
one-third or more of their present level, 
states the Bituminous Coal Institute. 
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Every coil of Johnson Music Wire is tested 
by winding several coil springs from. wire 
taken from each end of the coil. Springs 
must show uniform pitch when stretched 
to 3 or 4 times normal length. Test 
springs are attached to each end of the 
coil you receive. Here is one of the many 
reasons for the individuality of Johnson's 
XLO Music Wire. 


JOHNSON STEEL & WIRE CO.INC. 


WORCESTER l, 


NEW YORK AKRON DETROIT 


MASSACHUSETTS 


CHICAGO 


LOS ANGELES TORONTO 
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Super Magnesium Castings 


Great strides are being taken in commer- 
cial production of magnesium castings that 
are economical and corrosion-resistant. Zinc- 
containing alloys make the castings resistant 
even to salt water. Other new cast mag- 
nesium alloys, still in the laboratory stage, 
promise to be superior to aluminum base 
alloys in the higher temperature ranges, 
such as gas turbine compressors in jet air- 
craft engines, now made of aluminum; also 
for pistons and cylinder heads. Magnesiun 
parts, because of lightness, are especially 


welcome in aircraft. 


Substitute for Lime in Wire Drawing 


There is a pronounced tendency for wire 
drawers to dispense with the orthodox lime 
lubricant in favor of a patented compound 
of very low alkalinity with proper wetting 
out properties, giving a coat that stretches 
with the metal and providing proper cush 
ioning and lubrication. The new material 
is non-hydroscopic, there is no danger of 
hydrogen embrittlement. Results are bet 
ter die life, more uniform and better finish, 
better surface for further plating, a brighter 
wire, a better welding wire, better tire bead 
and rope wire, better metal for wet draw- 
ing with liquor, copper or zinc finish. It 
gives good rust protection, saves in lubri- 
cant and makes cleaner plant surroundings 
than where lime dust is in the air. 


Plastics in Comparators 


Optical comparators depend on a precise 
shadow—no relation to “5 o'clock shadow.” 
The shadow of the part to be inspected is 
thrown by a micro projector upon the com- 
parator or screen, conventionally made of 
glass. Even a small crack could make this 
tragile glass less efficient. In the com- 
parators of tomorrow you'll be seeing this 
screen made of Vinylite plastic, or reason- 
able facsimile. It is tough, durable and 
dimensionally stable. It is transparent, has 


fatness and freedom trom curl and on it 


the outline of the part stands out in sharp 
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focus. The plastic wipes clean easily, while 
gage lines and tolerance areas cannot be 
obliterated by grime. 


Electropolished Stainless Steel 


Seldom does an inventor of a new process 
envision all the future adaptations of that 
process. Did, for instance, the originator of 
the technique for electropolishing stainless 
steel picture that it would be used for 
making brilliant amd shiny stainless steel 
ewelry such as bracelets, necklaces, midriff 
belts, earrings, shoe buckles, headbands, 
etc? Stainless steel has already received a 
good play in the jewelry line for wrist 
watch cases. Now that it can be shined up 
it will be a “natural.” Womanhood already 
has a tender spot in her heart for stainless 
steel, the magic metal. Watch her go for it 
as jewelry! One dips the steel into a tank 
of warm citric-sulphuric solution and passes 
an electric current through it. A thin layer 
of the metal is removed, leaving a brilliant 
permanent polish. Disabled veterans will 
make the jewelry. 


Magnesium as a Dampener 


Magnesium is finding uses because of its 
dampening effect. 
maker has decided on magnesium alloy 
wheels, both because of lightness and free- 
dom from the vibration of steel wheels, a 
vibration that is said to cause wear on the 
rubber tires. This maker is now experi- 


Thus, an automobile 


menting with processes of manufacture, in- 
cluding sand castings. A maker of fishing 
tackle accessories has devised a magnesium 
reel. Its dampening qualities makes it 
silent when played out quickly. 


Nylon as Valve-Seat Material 


As valve-seat material for compressed air, 
gas, cylinder and gasoline pump equipment 
that will withstand pressures up to at least 
3000 psi. try Nylon—if you can get it and 
don’t push! For years our Navy used hand- 
lapped stop valves of metal for torped 
valve seats that must fit tightly against air 


pressure of 2800 psi. But dust often en- 
tered and prevented tight closing. At 
length the Navy used Nylon molded to a 
metal backing. It needed no hand-lapping, 
provided a 20% reduction in weight, and 
functioned perfectly in the presence of dust. 
The initial higher cost of Nylon is offset 
by these several advantages. 


Plastics for Auto Fenders 


Plastics have still far to go before used 
generally as bodies for automobiles because 
of the cost situation. But this does not 
preclude the possibility of specialty fen- 
ders, or perhaps use in station wagon body 
construction. We've already heard consid- 
erable talk about plastic fenders. They are 
almost impervious to dents. They bound 
back into smoothness from impacts severe 
enough to dent steel. 


Sound-Dampening Paints 


There are some parts of your plant where 
you want it particularly quiet, such as in 
the laboratory where perhaps concentrated 
work is being done on fine chemical bal- 
ances. For this purpose you may in the 
future use a new type of paint that incor- 
porates fine glass fibers in short lengths and 
which tends to deaden and damp all sound. 


Rivals of Uranium 


Knowledge and developments concerning 
energy-radiating materials expand fast. Polo- 
nium, a pure alpha-ray emitter, is now 
available in quantities for scientific and in- 
dustrial purposes. It is finding uses where et- 
fects due to penetrating gamma radiations 
must be avoided. It can be used in large 
quantities without danger to personnel. It 
can be supplied in high purity as a solution 
and furnished co-precipitated with beryl- 
lium as an efficient neutron source. It 1s 
learned that lithium is at least theoretically 
able to yield 2 to 9 times as much energy 
as uranium, employing a simpler chain r 
action such as high speed hydrogen atoms 
Boron, a cheap element, could yield 25 
more energy than uranium. 
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